
.c^ irT>n ll 1 1 ijn i llq .«^ i n II p 1 1 n i 1 1 nn In 1 1 niiiin qpll 

gAUijjMfeudHHiuiitfjijyi 



uL5>* J uiZjZA 



(o£h^) ->J^ f ^ 



>iW 








(^yic ajjLUI 4_ijjJ,l 4_iiLjJI jjlj^aJI (JjjkLl! (jylg-tl 1-jJjJlIIIj (jyJ-flJI p-il*lL? LaLtll 4 iriiiiji,! ^ 1 1 n" 



CjL^>.jIl!L! 4^e_uJ aLaTufczl IJlA ^LlJ 4 t J-<U«-!l (jjj-*-" 4r 2^^1'J.I 4ji^t,lj 4_l1A]Ij 'Lu-STJ! L-ajUajJI JJt-iIu 
<JJ>jlj-a (_yic Lul j J-aTiAJ (J aL^SLLa (j-Laj - i ^ >1 ^l J^* 1 - 1 4^ p-*-" ^_ < 1 1 «aj (_jHll ^jla^JI I Jak lyu£ (jjS {_ys a JjJ > nil 

(jjju J »^~t t^jjjjijl ijt^ull 4JUtc *.a j ^_ Laji^ jl > a" 1 nVI (J^-l (j-« (jLjj^lj /oJUJLi tcI 1 11 U «LiLiji sjja lt^-j 

.LuiLu-a 4LajJilI,l JjjJI >_al 1^1 1, JLG 4JL1I 

*> a J 2j II 'uJ^jJI <_)jLrej]l *_a (j fljj 4_uL>ol aaiaji tc_aLLI! ^j^U'ia p^.p .^.".t 4_aLxJ! Sjljj! 1 " 1 La -^ JiJ9j 
4jI ua-uaj>o a'al^-. » J_4jl]I ,_3j_i_u d)l JLLalLa j^aUo 4jjJl>. <U-a-Lc l_i_JL_oI Jj^j ' ij-uj JlJ I Tcal^dl $.l_Li A_ 
«J_l£=jJI (Jila-i i^jJI A-iiLajJI 4-il^.U j-uLiil jIJlC.1 pjj-tlu^a £_ fljIaJJI oJJt, CcITloj Jj9j < d"l ,IU", ^ ^lLTl? 
tjj) 1 11 Jlla-l ^'-^ i^-*- ' (jL>J J^^~" ' '"'" (jr^- L^"- 1 4r J- u '-*-^' -^-^i-^ ^j ' 'U_i_)j_Ll!I 7c_al^JI *l_b A_ 4_u_uL_ujl 
(_£Jl!I ^La-til J-^I^II *-a 4-La-ltJI 4jJjJI Jj^ljjj d^-pJ (^^4^' S-^J^'j 'intl p-lUTlU ilaLtll 4 iiniijJUj J-a-tJI 
j '^— >l ^—ujJlj py-aljjjj *> I aL^au a ajJa-ij 4jL^1II ^_ (jLrtUI <>Ju4> r-j^ejJ ((JjjjlII 3j-" '** '^'-^" l " 4jisj^3 

.4_u_uL_uVI d'il ilU", a j^Ldjso £_. 4-lASlj j i^— fa 4 J-<Ut-!t (jj 1 11 \ I'^il » --»**« T 1 

'**" '^—j a 9 CjL^=j^ta /o 1 11 ^ j^jJilU ^jjj-Li Jij^jJI aLlsj 4_ujjJl1II 4_i t lL>JI oJJt (JjLjjjj 

^^ ,^^~", \\ I juj Laj^LII CjIjL^XI 1 il , ,,"^-.1 d j^j^— 1 JjUlu 4_i^j_>. CjULj^bj^a 4-tlSlll I CjLlL^sJL! 

j^l «dJI (j^a (J^aG 4_ljjjJljJI 4_txL>JI iJjub lILiJlJ jj 11 - 1 ,* ''"'" (jr^J Te-ALul j_ijlajj p j -i usuj LaLiJI 2jl J^flj 
< JlxSjlIII ^ya jJLtvj 1 La ■ •■ '" <_)jJLj/I_i c Laj^UI 4jj_aj_JaJI CjljL^i.1 (Jjj-a G ^_ j.jo/Ll>s J^-* '"■ ' p j 1 •■"' (jl (J^-J 

.CjIjL^JLI tfjub ill, „",^— I 4_iia£. (<UlJiJ (_P-II ^jl^— ■ ui jflj dll S-uial!lj 4Jl t" 1 n^Lij 

^pta » jai 11 4j] ^Liis^jj 4-ir«.j Li L^La ^j « t^A" , „t \j LkjIjLcj j^,^ (jP-a^UiJI j^J- 1 o' (Jl '" ' 4JLllj 



w-ALIJLi j^ajajj p j 1 LgaHJ 4^sL«JI Sjl_}Vl 







(jJL>- 4_»laj| jjfc j_»- VI p i u-dJl a /- 'J^**'^-* *VI p^-— 1 seHJI jj ^JlJlIIj ;_£.}L*JI (_$Jl*JLI (J <i i"ilj *> ' LtiSHll JjJ9jJI 
4-qia Ja ■ *— • j )l ^-» j a j j j^~* -ij^J (j-^'J ' o ^"" .1 ^"" .1 * Aj^J (j-^* - ' - "J * a Jj J ^ Ji ' " *" f* 1 - 1 "J^J Jj^J-ll 

.^j^p^aJVI Jj^jJI (jJia- 
Juu J^— ■ ?J iCli^a j^jkJ ,1 IL. pljiJeTLmVI 4juLA!I AjJulSTJI -SjSaJI SjjJaJl CxJL4=> <_<J^J3 <j-aj Jl 
jJJ Lujj>- Luj_p^=JJ p^~~ LSeUll ALksj (JLiol pj 4_uj_p^=JVI SjjIlJIj i - 1 1 ■ ^-»j 1 1 4 j * 23 ^_ Cj Jl>- i^jJI jjJajJI 
pj LiUjJj . Ijjj^StAj IjLV >LJi VI Alaielml 4J Juu pjj Lii^= ^JiJLalll aUaiJI Jjulml ^"-k .i_dj^>Jkl Sjljl 
O-aJiir" i nlj Cj^ i"i"i ) I (_jjJI (^^i^Il^aJVI p^~~ ■-»"" CjI j J>^J9jJI ^j-Sj- <L»Iaj| (_ylc 4_uJL>JI tfjub ^_ j_i£=^2!l 
L-fjl JufcVI j^^*- ■ pJL) (^Tt>. J'^^ J*^""* ■"■' L^».j_<lu pj 4_L4_&^AJj \ ac\ « 1 1 Cj^Juljj ll) Li ^— >j 1 1 2— *-"-"lj J^— » ■"■ ' 

.4_i_uL>JI OSJt i^ya e^2^-_jX\ 
«Jl>-jJIj a \j fcwU SJl>-jJI (J-GJl>-j J I Lj^-uulSj pj 4_uJL>JI <?Jui p^2 4j &^.iuja 4JLoL^=3l!I 3 " flj ■ u^ la 
A-iLgJ ^_a I j uaji i ' 4 LajUILa x-iislj^a (JLc (_£jjj>o J »^3 J^— >a Jta »^3 J I Lj-»j-m2j pj «Jl>-j J^aj 4_JU_*JI 

t^LlII (jyic. j-iLJ9 .jj^— "' i_3jj_u 4-xj^>JI oJl4> 

.jjl^IL^VI 4 J tfj .ijJSjJI (_^ajl '^■••^ £3j_ta • 

Lj-tlg e_pjJtl (J^oIjjlIIj ^->^-»- '^tl i IajJL^Jl 4 j i n'< iaj^ta • 

.(^JlASjJI Ji^jJI j» I la * ! I 4 jl j-t Mi'tl Ajjjajj *lj->-l 4£j-Xja • 

.AjJijiajJI Jj^jJI 2jjI J Cju_^=uo jLll>-Ij ' , ^^~'j"j ti-Ls • 

.^JlUI f-l^jf ' ^^-j"j lila • 

(-^aL-uL^ai-iJLl JjJ9jJI (ji>- a Ua-iJ 4jljt mi"i!I 4j^Ji_Lllj *lj->-l iaj_ta • 

/-^a-LlL^aL-iJLl Jj^jJI ^j^>- ALlaj Cju_^=uo jLiTl>.Ij i , ^^~'j"j ti-l^ • 

) _ / ^— ^''^^— ^"JJ J^— ^ Ai^J^' (j-^ 3 *- .•* * ^ 4jljt Mi'tl Z<j ta-iJI *lj->-l iaj_ta • 

■ ^— » j il ^— » j a jjj g^aul Jj^jJI ALlaj Cju_^=uo ^^a-tie latja i , ^^~'j"j tiis • 

.(_£J^=jJU Jj^jJI jj-Sj*. a Uaj] 4jljt Mi'tl AjjJaiJI *lj->-l iaj_ta • 

.^£j^sjX\ Jj^jJI (j-Sj*. ALlaj Cju_^=3uo (^a-tie cuJa i •^^~'j"j <-^ • 

.(^yJjp^aJVI Jj^jJI (ji*- j>llaj] 4jljt Mi'tl AjjJaiJIj *lj->-l <Laj^ta • 

.j^^j^p^aJVI Ji^jJI ^j^>- ALksj *ljj>.| (^^a-tie cuja i , ^^~'j"j ti-l^ • 

.4_uj^j^=JVI p ^— » ■»■" 1 1 2 Jl>-j CjLJ^^=3uoj 4 jl j-t i"i"itl 4 jj la * 1 1 4\a^jL>3 • 







. A-Uj^p^aJ 2 I p^~~ LSellll o Jl>-j jLiTl>-Ij ,j-~~- a <L3j_ta • 
. J>jJ9jJI »jjlj £_ 4-ajLJr" i n U CjL-uI i ii-tII 4 jljt ( V*itl 4JjJa_Ltl iaj^ta • 
.J>jJ9jJI 0J->O ^_ A-aJuir" i nU CjL-uI i »->n (Jl J i" i nlj jLiTl>-Ij ,j — -> a <L3j_ta • 
.J>jJ9jJI (J-5j*- 4 a a la * i ' JaLujzl CjI j Cj^Liiui,! <L3j_*_a • 
.(_j^a-«J I cJijI^slJ CjLiI i ua» J_<i£.j ^jjLiirJI 4 il"^— < a j^j*^-— ' <L3j_ta * 
^ i ^-»j -i 1 1 4_ijjjJI <JLijLaJI <_)jJLluIj CjI aJaa. <L3j_*_a • 
(J^= ^W^ 4r f^'J-^' *L*"I^ <LajL2 Liajlj J ua£ <J^= ^W^ Ar ^-^'j-* 3 ^ aIIluI f-i-ij (<kJ JJ9j • 
j_ic (J j La^ell L$-La oLlLluVI j^— i i ) (_jJ-Jlj < l ^^ JS " flJ-A .}IJlC.I ^_ L^jJJ pa^j-jJI p-J (_pJlj «Jl>-j 
(jjJI '**" aelIa.ua.aJL] t—kjtjju ^.ii-»j lLUJl^=j <LljJ2j>J! 0J1-& dlLjallgeja (jc ^ J i a aj j '^— ' CiLa^Lca 
(JT ic (^gjILrnJ 4-tlajJ I «Jl>-jJL) <UsL>. i_JLL> A-lxi\jJ=> X-usj lLUJl^= .4_i_uL>JI aJJk 2— O-aJiir" i ul 

.till Jl) (_>^L>JI (_)j JlII i_slj_ilul Coo LbJuLflJjJ AJ-Sj 4_ujj JlJ (jJjLaJ 
(J-l>- lLLijJuO i_3lj_ilul C.Q.JJ i *l ' oAll 4-ilaJU I CjLljjJlLJI «.Ijj>-Li aj-23 (jl (—IjJlIII ^jS^C ciLLa (J^jLJj 
■ J -»^-> i<aj| 4_2jjJaJI umj. (Jl J i"i nVlj T-^Lca^flj (j a se a 1 1 a i_*-i£=_>1lJ I j lLLoJI Cj I alas. (jLajJ (j-a ^j^— » -v" 
jj^sLulJL) jljj-b^l aJi£. lLUJl^=j J-a-tJI *l_ul Lit! «LaM mil jy^" (_pJI 4_uaL>JI Cj|juJ,lj aj-^VI 4_ta^uljJ 
lLUJij l(jjlf J-a-<3 ^pJI Aj^ajJ,!.) 4_caL>JI SJLi^aJI c_ul^=i Jl fa^jJI La^l-i i-jLlLi l,lxij .l^jlf Jj^JI jlj-ll 
.T-^L^a ^lj (_ij^=^lllj LlLillj (_^a-tie culdl 4_J aX «.l_<j| p j 2 1 1 a 4^e_pt^aJI 4^jjJaJI A^jjlI 

J^jII 4Jl1Ij 







: (jr Lc SjjJjJI tiLjJ jj^~ *_' 2 Jl3-^JI oJub Jl i^~-| ^c- 

(_g, LtiSUll J>jJ9jJI <Laa.La.La «.ljj>-|j pljjlj i_ajLLaj . ' 

■^— LjjL^a-ul (jJL>JI 4 a j La * a s.lj_».|j f-ljjjj cJijLLaj 

■ *^- '^"^~" '^" jjj j^~~* " (j-^^i ** " J * " *'j-^'j f'J-'li i—ajLLaj 

l_£j_^=j_tl ^jJL>JI 4 "j La * a «.ljj>-|j p'j-ilj i—ajLLaj 

JaL2-L!l JJLClU .j %-^.tl 1 r, j La ' ^ £.|j_>.|j C-|jj|j cJuLlaj 

CjL-uI i »->n «.ljj>-ij p'j-itj cJijLLaj 



:3jlJL*JluLliax« 

^jJJ-LiJI -ij^Sj aLLsj ^_ (_Jl Lag »' 7-y\-us\ j j^^-> <"<"t 4-lLjjlJI (_*JjJaJI 4_i-uL>JI cl)ljallse-a-l <LaU i^^ta B 







4-Lq ^— » 'J i- 1 1 uLLa (_)jJLj/I_i Jjl^L^^n i_ 3j-C. J] -ijJ9jJI (J I La )l ^^^ i j^>-'-'^ -Jj^J-Jl 2jjJ 4_ujjbl (jj 

.4^JlieJ,l LjLiufujJI i_dj^>Jkl f-Lubj^? L<ijM-aj ajji^ta 
LLa-tia. 4 k » m «.l^jjlj JjS^ll Lks-JLio Li!j^>Jkl JjjjJIlJ (j-GJLj-La] I |_£Jl>-J CjL^=j_>Jkl 2— aJlJt" i ni | i- : L>- 
aI JlJt'ii iiL) a_uITJ! d "n \j UHj 4jJljJLoI1!I JijJSjJI '"'' n j'^' a aI Jiir" i nU (Jj^i* iSj^JaJI .4 i niLjelLaj S_Lus. 

.Ji^^jJI ^j^^- CjLajii-La 
t^LlII AJSjJua (jyic Ij-iLa jj^~~ '"' i_3jj-u a Jl»-jJI tfjak AjL^J £_J 
.(JLt-ifu^l CjL^=j^ta £_ aJlst" i ii U Jj^jJI (_^ajl '^■^ 4-3j_t« - 
Lfetle 4 jljt Mi'tl i_3jjJaJ I j_uG j *I^«JI - -i^jJI LLa-iL>J 4jj_ta_Ltl 4 j i nitl AJSjjua ~ 
.4_ijLLLflTiJI J>jJ9jJI d) LaaJaJLa <J-«i£. <uij^L>j Cju^^suo <l3j_ta ~ 

. 4-uj_>j^=3lJ2 I p^-»-»-"tl 2 Jl>-j i*il aaia-La J a-g 4_2jjJaj Cju^^=uo <l3j_t« ~ 
. 4_uj£p^=iJ^ I p^ -»-"itl 2Jl>-jJ 4jljt iVit I <_4-l!L-u VI ia^jL^i - 

:(_yjLjjl (- 1 1 n^>- (J a '^-^ J] a JlS^jJI p^ i u.2j pj a Jl>-_oJI oJlA ^j-* 3 3^^-^' ' S JWJ ' Jj^*"* - J 

4J, LilSllI J>jJ9jJI CjLajii-La : (JjVI J »^s*tl 
/-^3ljjL^3 ^"JjJ J^~* J >_/ ^~~* . ^~* .1 -ij^jJ' (j-^* - ' gala-La : j-jLlII J uaAll 

.l_£j^=j_tl -}^J9jJI jj^>- '**" aaiaJLa : (.tJuLM J LaAJI 
.JaLSjJI -SJuljII JjJ9jJI j^y^>- CjLajiis-La : «_iljj| J uaAll 
.4_uj_p^=J^(l p^-.-»"tl ^jl^)« : ^j^uaL>J| J uaAll 
p-l (_pJ* *^>-1j-ll »1 Qi iiLl 4jijLa X-L&J (0-1 lLUJl^=J (J '-^^ J^— > 4_)L$J ^_ 4jt>-lj^0 41*11 nt ^J-isJ pJ Jl2Jj 

.a Jl>-jJI oJJt A. tLaJuir" i nl (jjJI '**" jella .^.t 1 » lJijjjljj . a Jl>-jJI <>Juk £— i-^J-!| p^>-jJI 

1 1 <(3^U 4illj 




^.5* 



jjjJ! *_£aUJtl 



.c^ irT>p II 1 1 1) n i Hi] -c^ i n II p 1 1 n i 1 1 rin In II niiiinq p II 




(jS*)^^ 



^JllISTlII j^j-11 ^JJA9 cilp-^^ l^W- 4 







: (^Vl (^yic i_3jjljJI (jy Ll 1j-iLJ9 jj^~ '"' J i^aiJI I jub (j-a *L^HJVI Jtlc 

(.L-jj*. Jjl^L>.zl '""^1 a-g jj^o Jl>-Ij pjj 'J'j ' " " <-£Jj-3tA (.p*-'^ 1 t ^ J ^ >, di ' dWJ-^ 31 ^' J' L^^JJ^ft^^^ 3 lSj^*-** ' 
«.j^>JI ,jj^~~ *"'JJ ■ £." ~" ' •■'^~'' ZY* (_]|^>. /yic *'^iJ' L^J^* 1 ^ .(J *"i u.ij (<U *l^jjlj J>jJ9jJI aajlieA LLaJLuaJ 
j-usLulII jj 11 - 1 3l>* :> "^'' *"-*l 4r- >_/ - -1 -^~* (J^lLfljil CjJ^^li .(j^jj^=j (j"*^^^^ (j-* Jj^jJI ^j-a j-<^= 21 
A_uLwj CjUjJj)j_) 4_uLw /yic (j- 1 •*■ i ..^-»VI 2jj (_£jjj>oj ( ^j^jj^aJlj (j-L>- jj Ji_uJ I J (j- 1 Se ■ ..^-.Vl ) Aj^LjJI 

x_a *I^JI i^- A^J^' tl-^T ■•■^~- > ^ jLsol (j£. SjLiC- ^Lh^ 3 *"^' 4jUf (jl ijj^t^ 1 ^ 3 ^' J-« j I j i a * » 1 1 
j^yic «.Lil jij^— ijj .(j^jj^=JI J j i ii^— it (jyjLjJ *La tiltj (j£. /^J-yj A5^J-^' 4r A^J^' dWJ-^^'j O^JJ^ 1 ^' 
(^Liij *Lil 2jJkjI J^Iajj (i_a£0 * * ^1^*. ) AjJLc 2jIj^>. CjL>-jJ Jtlc /<uj ijL?-^*-^' ^^^ »C (j2 jt-^J J^-— Ju 







j*> 



ur 



( jjjjj ) JjJjJI »LliJ 






Air-fuel mixture 
(Oi, Nj, C.H,.I 




l<Jj^>J,I (j-a i>-jL>Jlj 4l>.jJI CjIjUlII kc^AJXja \ J^— ■ ui 



Fuel 

► 



3!>i^^U 4_u.uL.uVI SJjLslM 

Products + 1. Oxidant 

4__i___»j ciUj J-lloj ^j^— ijj a J .■■^— >t 1 aJLLUI _<jJ9_a-l '~^''J^~- " "■' ■■■^— rl |J!>---V 4jUr <JM-=- ajj " 

■i3L>-*Vl 

■j i^iif (J^= OJJ J-f*-^ ^ iJLh^"^' ^-* c - J^-=- " 
■ Aj-V'uitl JjSaJI fa- ^^JLt JUoJU J^l^—tl ^IjI^^U LajMJI ( v*-».,„'^-.VI 4_uj^= " 

: ^"Vl^— JcLfllll IL. aJL>-I jJI i*-* m^aVl ^j-i^— jj^— " j| J^— ■ ij " 

Ljal^^ls.l -SjJ^aJI CjLJ^=l« Jjj>>- *fr J-aL^^Li fj*-~ ...^— VI 4_uj^= . <t\l j"...l «1j : 4jjJal]1 Aj^^aJI 

.fOL*JI CjljLc. *_a ^" -» i ..^-»VI ^j^a 4_uj^= tj^-*i '• 4 Jj taJul ^o^— ■' (j^a jj£=a\ {j* •*■ ■ ■■'^— »T 4_t*^a 
JjSaJ! Ciljj^-it, JjsL^aJI 3Lh^"^' f-^ c^i L^^P :4jjJai]| 4_u^= <j-a Jjaf ifta-m^-it 4jo^-> 



l J^— i ■"■ ^_ Tciisj^a jj4> I o^— >a: <Ll!lL!I 4 1 1 nilu (j-L>- aCuuu I j ^j* -» i ..^-.Vl ^j^a (_£jj>JI s-'^afjl ^j^-— "" 

£j.q-3ej>JI 4 j f.n t ti (l 

4_ujjJI 4jMI<tl ((_! 







.Jjjbaj! 

:a! i n<M aj^Ij tj\ r-QJ^fl (jjj-k 3 P - ' " *" C)^~~" * X J (JjLH- 1 ^' ' *"' '''"' O-" (jd}-*- 1 ^' ^ J i-^ = j- :!e - a -^9^3 PT"J] f^-> 

j ,U^",tl 4 U , u ) aj a allseJLl (Jj_p_JI Cju_a^=3ua J »^3 - ^ 

.(JLlLtl (J-u i n (JLc. OJj i^sJI (JIus I j^ a <_)_o£.j-tl j-t£. Cju_a^=3-tl ^j^a ^j — l^-'lt j^j ^-."tl - V 

:CjLjJUjlII QJaJi ' *lj->-l Julj A_uL^lII «Gjjj-i5 ^_ J>jJ9jJI (_yic J J i -^ *- SI (<u-i 

.4 iil"i-»-a i"<I'i^^-i a . ul^ Jjj^Lo ( j£. : i La I a* II ~ ^ 

4 ja I La 1 1 (_^ajl L<aj«j| Jl (J^o-i^jJL! J>jJ9jJI i La j i h <Iu £~£>- '• CjLaLiis ^1 ~ Y 

Jl>-jj 4 alljeja Cj u_a->j_^= jj Jl-uJ> (j-« LLa-il> j^)-* 3 L)J^~*"" Od} - '-'^' t ^ J '-^ = w >- :!e - a -*J&3 O' Ly* **- ^ ' 4-je-LJ-Lll ~ 
(JIus j_cu2 I p'j-il .J'-* ' J I ((Jj-ilibl J I (J jj Li-La) (Jj^t^aJI (JILo 4jlj »>»« ]| £* -» , „^-.Vl i~il '^— »j a aJlJt" i h"< ~ 

.unleaded fuels L ^La J JI ^ ^UJI jaSaJL! jh^jVI ^j i jLjJ 

d)l JlCI i n a JlLa Jjl^jji.^l <l3j^. ^_ i_ 1 1 nljj >Jj^~~ '"' ?-<-« jl (j-° (j^aiseliij a Jujr" i uJ ^j^-l CjlSLLisJ LiJLak ~ 
£_ *J!<JI jj^~~ '"' f-<-t CjlaLiisJ LilLub (j| I -i^-— (- i-a- i ii tl f-«^=ja «.LaJ (jl n uaJ (J^=QJI ^-Jlj-« jl "■ ' ' ■■^— VI 

•'-i -a- i nt I J-«-==-a 







3jl>uJb JUuVI uLSjJW J>3$ jajLar- 

Anti - Knock Quality : JjJL! i*jLU ^M^MI i^i^J - ) 

Research Octane Number (RON): J^l) ^Li^ajVI f*j ~ T 

( Motor Octane Number (MON jjj^JJ o^=j^I p*j _ m 

AAMON > U <RON : jLu* ^y^ - 

AY,V <MON \\ <RON : ^jLl c^i ~ 







i_3_ajia j| JjLJI JLc- lU-<-"^I i-flajJa Jl ^ 1 td>»»il dljl (jA^- _>»P (jr^Wi -JjSaJI J^LkaJ ^.J- 5 -i^>>J U^l 

4 ^j j i u (jLj-iiaJ LiUjj.x-flJj^a (_^jL>ij i La » i a Ij l-Sj^J J LiiAie_La (jLilg, 4JaJL) Ij l-Sj^J ' ■ I '-""' ' -ijl— tJ I ijJj^sJkl 
^jit.l i ntl (jJj^Kil.jJjiJsJI j-l<Tl! «Jl-l>- A-lLa-" i iilj .(J^jk-^LII Jtlc tj'jjjJ' <Lcj_uj a I Lalbl a .JjLlJI (_ylc J J* i"i"ll 
(_ r [ i ntl IJl-J ..Jj^^JI jl i ii a ^_ 4_)jL>ij Jjjl^c > jj^-»" >JlC (jLa-iii] 4 iJaAse * ^ j_)LLaJ 4-»-j-> li '-^J^J ' ' ' ' ' 
^j-« ZO * :,_ aj.La.ll ^j-djjLsJI ^jLS ' 0-1 j-la j '' LaHJl .j>» AV in -ij^J (j-fl 4 i i n< J>jJ9jJI x_a i La I *- J I a-LLaJI ^_ 4JL2 
-ij^J ^j^a 4 1 1 n \ JijJSjJI *_a i La I jo: s-l" Mitl ^_a ^d5-^° "^"J-^ ^ * ^ -}jJl>- ^_ 3jIjj>- 4^»-jJ Jtlc j )l LajJ J>jJ9jJI 
4^>-J-S 'VOJijJls- IL. «jlj-=«- 4^-J-i JJ^- J.'^"'.' .JjSftJI (j-a /O ♦ t^jlAII (>Jjjl_>JI :<j^ LlLtjJa j-jLLal!l ££/■<-" 

(_^L-i3^JI (j-a ^LiJI J>jSaJ! 

j^LjJuj j^ysLusjJ] £ys (_yJL>- -ij-Sj aI Jiir" i ill AJ-Ll sjLL>JI CjZj^sJkl a Jiir" i n"< /jJ-I' CjL^=j^>Jkl ^_ ~ 
^i^. CjMjJuu *l>a-l aJJLj tiiljJ^ * * (Jl ^^ OV rj!>^ L^^'j l^-^' -S^^JLI jb^njVI (<k^j 

(jLa lLUJJ .tl!j^ejJJ 4jjIj^>JI S-U'^-.tl j'-^U^'iV Ijiaj Jji_aJI i^J>Lglm| 2jiLjj Jl i^JjJ U-a 
i- 1 1 uj oli jj^-— " tjLiLJIj ~ A ^-^ ±) "^* ajL^elll CjLjV_jJI IL. LajLseTLm.U CjLj^?^JI '£— LajLseTmi.U CjL^=j^>J,I 

. j!>LJI iJjui ^_ a JljJ Mill CjjJLl!! Jaj^ i"it 1^ Um a ,^A^- ' ^ , U I « , >» 1 1 

: (Jl t i"i^M Ccjj-jgj ,JjJl*j - Y 

: ^.41 *lj^l J^ati S jLjj - r 
<i-L>- >jL«Jlj liti ntl CjLaL«j-i5 JlcIj^ CjjjJ3 lt^- (J-a-<3 ^^^L^sjJI Cju_a^=La CjLaL-isI (j\ C--i^>- 

^jljcIl-uj ^pJI cjL^=j^»Jkl (jUa c-u-mJI Ijijj .J^=Q]I J-iiflj Jl ^jjj ?J — Vl Jk Coating jIlLs jlio 







jJj^-LlII. -ijJSj-II (jjj JJ -ij^II - *'^(J' ' W^ '£— f-\^}\ (jjj 4 j '"'< (jr ib .ijJSjJI . *-l_a*JI ^jl-^t 4j^laJj| 4 w nitl 
4_uj^= (J ^1^— ' II ) OJ9j-»-l I jl.(j-u^=j 2 1 j^j-ifc a Jul i nil sjULl p La ♦ a j cOlJ^jjL^sjjJ-uli «JlC ^^^j . u^l^. ^_4> 

. *'^«J' 4r L-" "*• ' "^~~ ' *' ^° J^cjj i_3jjjj £t<"^-.jVl ^j^a 4-Lulx 
tt <i i iut Ja-j uaJL Ll3l^= I i^-*- i ■■^— I (_£jIL>o <_pJI -ijJSjJI . s-l^iJI 4 j i uj (jy ji> (jjl J>jJ9jJI . ; I j j It 4jjJa_Ltl 4 j i nitl 

^1 ^ Uj^ ^ o j| ( ^ o :\ ,.,-,^-,-Q ^ o Jl ^ tyA 2_L^JI (jrO^DjVl aJU 4_ .<>L^=J! <3!>l^L> jji^Lt 

ila-ila. ^j^— » la -^ I La j," 1 " 1 ^-" >jl (j "jt CjIjm i ntl ^Jajua ^_ (J ot" i nt,l ^jjj-LJI (J^= Lr^" ' -L9^J^' (j-" 0"^ J^>-'jJ 
(JJ9l ioLc (jjj-Ltlt JjJ9jJI s-l^tJI lL3-lL>J 4jjJa_Ltl 4 j i nitl 1 1_ u i nil I Jl-J .^jj>-I Cj Lj jjj L^= _aj J_ufc J (j""'^"~ 'J Lh* 

4j^oJ dlljj c(j^=jj V 4JLa ^ jjb 4j_t^_Lll (^Lxll j^>J*l o^-^= 1^1 <2->Lc) lo j ^ £,£ c>j Ll«xJ ^ o ^ ^LJS 

. \ o : ^ 4 j i uj jjb nj ' <a ^ 1 1 jjj (^yic p j*" ^ o 

Ijl .-ijJS^JI . *I^JI 't-^J-^ 3!>^-' *±*1?~*^ I ; n j'a £- *\_& jjj -ijJS^I - *I^-II ,UJ-Lt Ajjia-Ltl 4_i_<_u-L!l i_ct-lj 
: ^ jl^ 1 — I jl < M^<-«) (jJ^-LuU 4JjJaJLt| -ijJS^JI - *I^-II 4 yt,'i ^ JJ9J j>Lta ^taalj. '2— -SjJS^il - *l %JI 4j ( uj <-.M^-. 
.Jjl^JI 3Lh^' f^^ lLs-lUJI 4-4-^-^= £><•*. ..^-.t i_d|_L4, jj^-J ^ i_3j^uj IJls- Lu£. LLaJiJI (j^^a-i^u (^ * 
: \) yCua {^jjlAl Jj^^II - - 1 J j 1 1 4Jjiall| ijj^lll ^ (_^JLcl -ij^>1' - *l vll 4 j ( n't '"-''1^— Ijl c^j^l 4_p-lj ^ 
Tc-iis^a j^k I o^— » (J a I ^-— > jJjjj^ 'M "j' ^-— > ^j-L^j^i^al uilLak «jj^~~ '^ ' "J lj^>- j) '^ a J^a-cLsJI ,jj'~' j ' " ( ' * 

£ <Y<r j^-.,t,4. 
j^a^ji.ji^i Wr-jj ^jJl.fl^l^u^J 

4- -J^p- t3 V"" ' (jl -t '^**t LaL4J -»-^~» i tail x-tis^JLl f 1 j^lt J^^JI 4 i i n s Ja-LLa (_OiJ (^jjj-Ldl dJ^cia A_ 

Ijcv 4JJLa j| Ijl»- oj-u^=3 -ij^>1' ^^-i^-— duL^= lij «*Li^3_i J-<wtJ (jl dJj-ic-jJL! j^" ij ^? /-.r.ljU,„VI 

4-3-fra 4 j i nitl <5Jl4iJ ( Jj^jJI . sl^tJI 4 j i ajj i_ SjJtJ Jij^jJI 4_u^=J 4 j i nitL) sl^JI 4-L»^3 .«.I^JI 4-L»^aJ 4 j i nitLl 

p^-— — "tl rfUJ 4Ji ^1 4^L-a^Ll .tl!j^>J,l (Jl_^>>l J^-— 4- 4J£lLa-a ^— JA: - - — ^ t J>jJ9^]| . *I^JI 4j mj (jl (-ijint I Jl3- 

/- 1 |'.IjU,„VI Ji^lj uj^tiail Jj^^il - *'^(JI 't^J-^ 4_ui^= SU,..lj^< tl!j^>J,| s | j I 2jS 4- 






j*> 



ur 



( JJ>U ) JjJjJI »LliJ 







Y*: ^ 4jjJaJLll JaoiaJI Zyit'sX- J^— ui 




^ : ^ 4JjJail! Ja_iL>JI 4 jin'tY- (J^=ui 




Fuel 



rf^P^dfl °(^g 



Air Combustion 



jjVijwiii 



t JJ>U ) J>S>JI f>UaJ 



jaiaADI 




4 ij I La 1. 1 4jj_Lal!l *l 3JI 4_l*^= J <a Mil (_pJI tila-iiJJl 4 j nM ^^jb -ij^jJI - *'^JI ,UJ-Lt 4jj_La_Ltl 4ji.iutl 

CjL^=j^>I "i £,V : ^ oLc (_yAj (A/F) jjSj dljjfc z ,,..;^ eiUj ^ j-yy -aA^I J^L^=JI JjLh^-^LJ 

4.0! 1 ajjS VI -JjJ3_aJ1 - *l_ajJI < j, lm'i - Y 

<JjJ9 (^JuO ^_ J>jj9jJI ^j-* 3 ^-1^-— (J^l 1 ^M^" ) n" (jPJI 4 1 1 nitl (JJ _4> 4J SI '^-"al -^J^J - *IJ-4 4 1 1 n'\ jii^al 
' ^J^ Jal^-.tl jl^"^VI t^^f",t 4Jj-lalll Zy..;\\ (a^SjU) ^ a j,^\ (\A- \"\ ; \ ) 4j_<_al!l a jub .<>*/» 

.*l^-JLi lLs}1Il>."2| J>jJ9jJI (jyic. J^ i »j (_,^~» t *l_«iJI 4 j i n \ S-iLjj (_£jj)j-»JaJI <j-a 

ajJLtl -Sj^J - *-lj-<b 4 j 1 11 ) - V 
t \ ) 4 1 1 nitl OjJt ."OJi^ta <U1j_uj Jtlc jiljl SjJ9 ^ L^fl) /, La »" (_jJ-tl 4 1 1 nitl ^jk S^Jltl -i^Sj - *lj-^> 4-miJ 
?r km! -SjJSaJI 4 j in\ jljj3 4J n! .-."aVI 4-lj.u-LU LaMi«- 4Jjia2ll 4_j_ i _ u _Ltl ^ ( (jr l£,i ( _ ;r lt<ij) jJL^o I ( "l Y~ ^ Y 

.(—ij^r i n U *l_a«JI £y* 4 -i la * I , I 4_u3^=JLt Jjl^jj*-! /, ua^l ) 
JsjJSjJI . *lfcJi 4.LLi,uj ajLutll i_3a^La ~ £ 



d)l )J«-*-\l a 


Jij^jJI . *l_a«JI 4 j 1 n'< 


SjLlHI ji^^i 


ii]jj>JLl <j? ^ 


^ : \ Lu^iij 


J-2-L& ) 4 L*aAse-U 1 2 j l^><-1 1 

F^YY L>23 


{j£. JijLi ajLc (*JI ■<■ if inW 
J-Je_u (jLa J li i*ii"tl JlJ 


Lu^Sj ajjLlII 2jIj^>JI 

[1aT]Y-°C) 


Jj,^.~lt j_^}i'tl J*"*- 1 l^ll.M 
a Ua-Lj 4 iil"-t-ll « U*".tl » 

(Ja^O LiLJJLJJ .JjSjJI 

|*i* 1 w ^'^'^ .U.\i.t| 


: ^ Ljj>23 


(J-Lre-tlt 1 «.L«jI 







t JJ>U ) JjjJ>J! f>UaJ 



jaiaADI 



4- 0£>V i^=H ^^ 








\ - \V : u 


2 ,>,A^;1 1 2<-j ,„tl "s 


2jLu_uJI jLiij Lajilc 
j 1 4 i iaAse * a Cj Lg.^ i u < 

<Ulj-i-u <aJLoL>JI 4-g.j ,„tLi 
JjLt* dJJjJ .aJLJS tilj^JLl 


\ : n L^j 


aJLsLSkJI *lc.j_t^JI *l_ul 


Jj*3jJlj S-'^tJ' (j^ <-( Drill 
4-Je-LLLjl Jjjl^JsJkl V If *'^(J' 

J^t £■<,«,."" (jr^J tiJJjJ 







t JJ>U ) JjjJ>J! f>UaJ 














■tPUJI *IUt1l olSj! 2_ 
Ci JD ' " A * A d 

i_l!j^>J,l CjLc.j_<-u '2— Lj-d 

***\j ' " _?' ** i^Ai. ;l 1 

^ - 1 U. /- \c\ \f t A , si **. 1 t 


\ - \x ■ \\ 




,u«ut j-ii^iti jjip^vi 




\ - U: H 


ajjI <-v.«V| oLlIII *L5? 



> . 



jjVijwiii 



t JJ>U ) JjjJ>J! f>UaJ 







^"m lallc <"ll tljU , „V| 







P*"-"*" '""^ lO *a2J I Jj^jJI . *I^«JI L * a j^* t Ly-* Jt -^) ^LaL^= (^jJJ-LjJI) JjJSjJI Jjjj^iJ **JJJJ uaJI s-l_a<Jl 4_uj^= 
£>£. (JL2jj .J" _^^~" ' 4 ' a +"" " a ^ £->V • ^ **Jj IqjljI JijJS^aJI ^'^tJ' *> ' ' "< **Jj La-Ill J>jJ9jJl . *'3«J' < ' ' " i /, <i i nl) 

/•Yl ^j-a ,jj^~~ '" ' Ja-tla. _o-ifc *'_^J' •dW.J-^ 3 /AOj (j-L^^jJi-ufc /• i cX 4 " 3 - (j-" Pj ' ' a a (Jt9rL>^ a j!J ■-> J ft 
.^j-djjLsJI ^J^* 1 ^ ' . 'J ^° ^ J-* L." 7~ ' ■■^— yl i La aj$ "j^— J .^jji-VI CjljLiJI (j-a A^j (j^JLH^ XVA < (j-u*-<_u^3l 

: ^Vl ->J^>!L> J-^JJJ O^ ^^ J-aL^=JI 3!>*^^ Jj^' 4-lU-C J-L^aJ ^^-^ J 

1_£Jl*JJ ^_ j '1 U'.tl Jjula JljIjMj (j| (_i.t«.j 1 -i^~~* ^J j ' "' ijJj^>Jkl »jljj «.JlJ ^j^— » ^ ' (_;^>- S ' -- a **■ * 1 . ' ajlj^>Jl 



(j^>-lj Ji_a^_aJl !«_jj_a3 a *J J '" (_>^?-*^ (J-*^ > j^~~' ^ > j 4-g.j i u 1 2jlj_>JI A^»-jJ )«_fljj3 ^-Tl>- l_cSe-i .ill jt-ajcaj 
,Ji>-lj ^jLtiiJl ^>-jJ (Jl 4jj1j^>- 4->-jJ /"-^>J VI 1 tiajl JijSjil jjl U'.tl ^^.M ,^^. £ya .dJj^sJkl CjlJljia ■ a) 



^_ ^LtS p ^— » -»" 1 1 /<uj a./—it-i Ja j lC9 1 Jl>- p-£j-i-u ^v^*" O^ ?IH'^-'' '~'J 3^ 3-^'' *(3^ L ^ '4^'- c - ^jL^ ~ 

(J-lIjJL>J1 ^j-^ J *~" 3^^ LajLLa jij*—- ' (j- 1 "'^"-' jl * ^ jj (J-lIjJL>J1 . (jQ^aaVI A^»-jJ ^JjjJa l ^£_ jj-djjL>Jl 

( t j-'"^ : — j| AV Jim's ^j 

*U1 J_^>-3^ .jj^^Jl Lui^j S'alU'i jjJlj>J IL. ^gj-p*. jjj i_ct-lj Jj^^Il CjLaLisl : 1 jj>. ijJLc ^LLaJ 5j>.jJ ~ 

.,J^=QJ1 CjjJl>- ^1 i^JJj (jl (j^—i OJ -ij^^II f-o 

^_ <u^sL>.j jj^jJl iJL>. jlj "u i ■■! jJ! (Jjo^^Jl /<uj t^jjj^tlll jtl£. <u^5L>-j cQJL>- j_<Ju (»Jlcj jIj ^". . ..VI - 
*Lul j-ij^-— -i'j-« cjLaLisVl oJl4> (j-a (_^jj>J1 £," •*■ i ..^-.vl « jj^jJl a, > i ..^— i «_Ll cjLaLisVl (JM^>- (j-« cjIjIjJkJI 

.SJjJlC 



> ^ 







Uaalieja I *' j ^— » ' (jl (_o.j j Jij^jJIj jl^U <^e-LSe^a '"' _1^~* J-^J-^ lj' ^^ t-l!j_»-«JLJ (Jiual «.l Jl ,JJ (Jjj^s^JIj 

oLoL^aTual j^ iiJ^>JLl ajjl ^^ jijj aj}UI ^ >^=^ *^' j^ fj^-" <>° >^=^ JjS^JI ijL^= 'M -'-^R* 

4 I ( nitl ( (j-Lljjl^til 4 I ( rlitLl .( <LoLj jl ) ■ "^-V^-* (J ^~* '"' ' <LSE-L3ejLl3 Jj^jJIj * l^-J I 4 I ( rl ) cLtS jj^~~ '"' 

) ^a .ui^j ^ijjji <>a ^ij^jij^ u,v jf ijla tyLu* .u,v:i yA j^l^ji ^r^MJ 4j > iiiji 4_jiiai 

jj-« ^jj ^ x_a flj^k^ll ^0 * *(_,-£> Luj-Sj 4-Lq.SoJ I 4 i i gill Lq-Lu .(J)j^>JI A_tJLcv-C S-Lul JjJS^JI (j>s aIjj>-jJL^= 

JjJ3jJ| #.1^11 i rtjt <MI it-nl^tl" Y 

(jj^>- jyi'* *'^tJ' 2jL)j 4 L^aie ** .oLc CjLJjJLo /— LaJLj !M-iAJ3 I ^"^ ^^ ■ jL> "id *-*^! J •'- )l> - ' *.j* ' '" 

.(JiusVI iiajJL>Jl_l 4JjLill_l J>j^9jJI jj-^ "j 'J^~- 4_L«^3 (jr^ 1 (jy^' Ai^J-^J *L&-^ '^^^ ^jTcvJ 
^yliJI iIa-tL>JI J-4JU .Ijlv (^^Ic. -ijJSj ikjla. t jj^~'i l " ( rlA^' ?JR" ^ (J! ?'jp' *'j-^^ ^ )^ : ^ 'U^jj^=^ 
.J^-^**" ' '-'''"' J l ^~~'' Lt^ 1 ' -^ •i a - i '-*-J' CjUjJLoj Liajl Jj^jJI i ! ^y j" i ul ajujj .i_l!j^>Jkl «jJ^ ^Juj (_yic 
AjLc >e_a Jj-i-ul (j'-*"- i 7^J-^ ' c)-^" tB'J^ 3 *' L^' 3l>'- > "^'' ( a ' _<1 - 1 l (^^-J (JLjluiVI CjI t qi"i (jjj-^-J tiJ>»>JLl 2jJi^ 



U 







^ tjjli Jjl^ILs-l - i 
iiajJL>JI .|3J>^>-^I 5^J-^- (J*»lj **\j i ■ ".'J ALtsjJLi <- i (j It I j mi" m LaJtlc ^^yJt-uJaJI Jjl_jIi3*VI <— ljLj>l d 
(jl p j *^~~ ' 1 ' ^^^Li-isjJI ^j^a /t-IL^- -ij^J l1UJl^= j (_^JaAse La > j'"'^~~ >jl J 4_lIL«JI 2jIj_>JI CjL>-jJ j ' *.!* ' '" 

^■ii^ttl ,3!>o*! - Y 

(jl ^j^— » i ' <UL>JI i>Jub ^_ .2j-2-> j ■*■* <i (_^ jJI J j^ToU! j-tC p^a^ail i _^'~'- (j-fl *>*" ^ L -' £ - ,* ^'-*>M ptj-Ll 

«.ljj>-l (J-t-rnj /jJ-tl < t-l!j_^-aJLt 3 J < — 'J- 1 ^ 5 f'L*"' 9-4 ,* ajuaJ I <La^Lcj Ly*^ "° J "* cSv-*-*" (JJ^""".!? '-^H* 1 -^' J-* 5 ^- 1 

■ 2 ■" V I *j_>JI i la * • a * ' i igltl 4 j '**■ ."• J-SHj 4_%_uj j JaJi ijall «_j^ i ntl ^a * Lai I i_ i 1 1 u » a J * ii » 3^'^ 1 -H> J>L ^' 

c- i , ^." JJ (_£.i|_) JJ9 j « fljuaJI Sj-4>Ua (. i 1 1 n ) La-a jl^tAjl oj^us 2— (J 1 t" i"iVI /<uj j «GjIjj>- 4^*-jJ *_ojj3j 

■ Q.IJ^tl 

(Jut u.i 2i I (jj, i ii - T 
(j a ^— > j£ <LL>.L-u .U^I-^-tl 2 ^U;^ jj^— " 0L1 .Jjl^^-^l i^j-c. <4- ■ij^j^l ' t-^^l-^ J t" iiij Lajtlc cjJlj>o 

4_L>.| i ntl .UaJiitl (j-* 3 ' 'jltl 4 j 1-s - I JljJ J f tc-ltclo jJl£. O-iSjJ A- (_£l ((Jl * i"il JLj i u) oj\_J ifgjl «. JlJ ,_)j3 Jjl^L».zl 
g I i ^ j i >. 1 1 CjJu>j Lok j ' L." "' J .'*" L^- 1 C ""*"' *"" J ^ u>1 ^ J iX>***'' '- '^Itl < j 1-s - AJ^ajJ Sjlj-ifoJI CjjJl>- Jtl£. J 
.^^tl ^- U - a - t J OJj_aS La I jl ajLiis (.T « i njt f^-^J (J I * i"iii I (3." " U^-*" ? " ' ""' O' (j^" -1 ) lP - ^ 

djsd I f bi ^ Ajad I Jdti*J XlUa u \ju\2 

Ldj^>JLl ^kcjuM - ) 

i^)\ [£±}l U-a 4_lL>-I jJI 4jIjjv| <>_) dl[£=3~u>. % $\ '2- ajLjj Lj-oS. *J-U tl!j^>J,l <Cj-" IL. «-iLjj t£\ d\ 
'£- aJiLj J 4j»U^=>j itLtaJI <GjjS 4- ( LaLaJol Uella . <tl^-."^VI 2_ tl!j^>Jkl I jufc ajjl (Jj« *j^ ciJ^Ljlml 

.JijSaJI '^N j"--l 

ciJj^JllJ^- Y 

ajlj^w CjL>-jJi fLflJjl (Jl i^JjJ I Jl4> J 3!>^^' ^J- 5 2jl ^j Jl L5 J J^ ^J^' cr^- J*»^l Sj ^j o! 
JLjj>-^I 2jLj_^ .^jLttlj JJujjJI Jaljjil J^L>- S^Lii-a ^JjJl^ iS^ -^J-^J (j ^ *-' L^ 1 -^' *(jr^' .t*- 5 ^' ^'j^ 
<(j_aJj^=dl J j i ii^— > j I j^Lj jLc. Sjj-i^s 4^ T^J^i3 (j^- ^ -tl J- 1 ^ dWJ-^^J^ir ** •' ' " ' Q^'i rl **' ' tr"- u-* 3 -*^ 

_ ^r _ 







.(JjlJsJI s-iuj 4^e_uj sjlj^>JI 

.ijLJI JL. LiJj^JLl JoiAi - V 

'£- ita-iL>JI Tcjj-ajj ^^j^alLjj IL. lLs-lUJI -^ j^Ltalll J13S3JI 4 w m'i jj^=»J ii]j^>JL! Jji u,i" 4jI Jl) J^L>- 

cj_^Jj (J J LjJ}-a ^*iljU,..VI jIjl»- JL. (*I^JI £- j-jLLalll jjjs^tl) -ijJs^il (-oi^aLJjj 1^«,^ aJL>JI oluk 

(JjjJa (j£. -}jJ9jJI j^ jj^=s\ 4 J 0^-1 (JLioL) AJ-5j dUj TT^bJ J .AjLtlLl (j_jjj^= Jj J_lJ I 2-iLjj Jl <-^<£pl 

. 4_»iiAie_La 2jlj^>JI 4^»-jJ ,jj^~~ '"' (j^>- l -^>- >l i' (J J* '■"'" 4jI Jtj Jtlc (jJL>Jljl Jal a coll 

ll!jj>JU Jj* mi" ^jIj-j juu ~~ i 

4_ui^= <j-2a». jl > 1" 1 ill (j-a JlJ^? LlUJJ 2-ijL> 1 uajf jjl^^-^l *Aj^- jj^— "' ^Jj-^^l Jj« u,i" 4j|j_i Juu 
j (jjl^H^-^fl iaj^. 2jIjj>- i>.jj «_aj_^j J^ 3 *- ((j-2^>JI jl *l J^fl «.J_i aL«j^) Jal a coJI JjjjJa ^j^l JjSjJI ^j-^ ^J '.'^~* 
.(_)a>-^UI kcj-uj 2— ui!j^>Jkl (*_^C- (jwa ^i}- 1 J 'J'^ r~ .' ' " J " L^ 1 -^' J^-lLJkJ I J^^~" ' '"'"' (j 1 " t" j 

iiJj^>JU {j\SKUJXl ~ 

?e-La-m JL. -SjJSjJI ■ al^SLjj ^? J^->- Ltic. Lta-tia. tiilj i_J Lajj <J^»- Uj^ ciJj^>Jll jr^ 1 uJ 4JL*. £- 

■ (_ i-r 1 ntl «-aJtej3 

'**" lLSj A_ 4jlj^ i ntl CjI^.uATl!I 4^e_uj i. i-a- 1 oJI *_4JJ=^J (_p»l-i daJuiaJl ^_ <Lo~LiU CjL^^L1>-zI CjJuso 

.<■ itt i ntl x_4J%^s (jlj Jl>- ( _ T ic Jij^jJI d)l 2 Ja A_ CjIj^Ju CjjJl>- lLU^ uuaJ j ^JjUkJI aLjj-^ 4^e22 

f-LflJjl Jl ( I JL>- J-Lt.LO (j-«j ^r \) '.'^~' ^L> ' " ' l -^l> J>, -^l <£.J_UJ pLflJjl) Li!j^6JliI jL>JI (J-L^C-ClII 4_J »£ (.III ll" 

Jjl^JI j^'*- IL. aJiljjJIj 4JLJI jjLLalll JLl Jj^^II 2jJil jj^— • " aJL>J| ojuk i^_ .c.cv u it| J-*^a Ji«-l-i daJuiaJI 

SjJlAJ I fl-ui La I Ia^ila. aJL>JI oJJk £__ uo_lL>JI > jj* : ~~ ■ 'j <- i"a- 1 ntl x_4J&a jIjl>. ( _ T ic Jij^^tl 1 ajt^aj ^-C J-4-xj 

■ i. itt 1 ntl «-»Jfcja (_Ji-lj 4 -i ^~~*jj" t ,1 -^5^_5-tl ' - 2 ' la ^j^a tiJ^>J,l ^j a I •»-" ) ^TLrw Sj 1 1 -^ a 4_iloj 

^>.Lai *Lkj)M iULui - V 
4_ujj>J| JUj^^Ij Ja^>>UI 5x.>^ ~ A 

IjjLa tiJj^>J,l (jwfl jjjlil AJJ<JI jj^~ '_' LlfeJ-Lt (_yJI <ULj 1 ntl L^JI JLc L^ijjJU ^j^— ^| ' J^^M-tl icjjjj 

.udj^Jll JL: Jj^*1!I g^=^j "^ ,_^>UI ^j^u 4_j .tiJj^t^JJ 4_iL^|jJI oLajLHI JLc t-JLiUI JL: 



H 







(_jjJI 4^lj i ntl (j^a- (J-a^-^UI <Lcj_i_u Jtl£. jj^a i_l!j^>Jkl (J-ti <~~\ <* 2 La * a L4JL1 I j^Jj •" > j^~' 1 ' 4_uj_>JI (JLa^-^l 

J^=J!J^JI - \ 

.dJj_x-aJLt 2jJJ9 ^ ua£) jl j»j-C ^ <<->q| (_,!">« J (j^>- VI (jyJ^*- ?- jT lq. o Jj-iLi- f^-^^ ) J-«L^=-tl <J-«^>-!l 

CONVENTIONA FUEL SYSTE ( £tttl j>L£J ) £JU1I :>*>» j»L£J 

. JijJSjJL) 4jjJlJuJ Li!j^>JkLl (. lSc i ntl tlaj i"i (J^L>- SjJjjJj <■ i-a- 1 aJI 2jJ9 J a t" i u \ (_£.}L*_tl JijJSjJI ALku 
rtijjj dJj^sJkL) (Jj^kJI ia^C. (Jl (Ji«-J3 ^^l -ij^jJI 4_l«-^3 '2— (^JlLII j_tC SjUI *l_aiJI ''i'' 1 ^"""' p ^-» -»-"" 
J>jJ9jJI aLIsJ Tciisjj i^j^' 4r JV ^^""".T^ aajl 4j3jj_Laj ^JlLILi JijJSjJI 4 j i n'< «_a *l_a<JI <j i n'< (^yic ila^LsJkl 
-}j\oJI f-SJ^JJ .(_£Juii,l Jl 4jlSJlj] (jlj^>JI ^ -JjJ9$JI i.iTi ii ( _ ;r Ll Ji^SjJI khiLj^ja J-a-<3 -Lhl}-^ 1 ^J-^ i£.sL*JI 
*_a^a (J^L>- (j-« J>jJ9jJI J-4-1J (-l!j_x-aJLt (. i-a- i ntl Jaj) i"i ^j^a I cu-JJ /jJ-tl *-jj_ajJI «LJ aX JlcI i njt i_l!j^>Jkl (Ji»-I-S 
^2>C f£±$ JiaJSaJ! 4_i_uljJiJ J » ■"■" ) (_£jJLaJJ (j-L>JI ALa-UiS .<_ >tt i nil ALaj^s Jjjj^a ^2^ l -H> J>l i' <_)*■' -S (J] <- i"* - < ntl 
(jLa (jJJ_LiJI 4_i_ulj.i (jr^- '^ ' ^ ' f •'-^J-^*'-^' (lh° * ^45^X1 2jJlSJIj i_l!j^>Jkl k£.j-uj 2— p^~~ LSeHll aLjj^s (Jj^Is 

jj^a 4jq^— i (J^oio LiUj f-pJJ l -H> J>,l i' <_>>■' -i Jj^J^ (jl *'_^(J' dy 3 aj n^~t 4 j o^— > t tt a < uJj 7r"nj ^ j -L rn Jl ALaj-a 

.(il^a^JI x^a ,_^ajtli Jj^J-II 

j>djJI fkQaJ uLJ^5U 

Jj^jJI ^j^>- '*!<"' (jIjJkJI jj^a J^-i .".n ^_ Ttuisj^a j^k I a-^=> (_^jL«JI J_aSjJI ALlaj jlj*^-*"" 
-tj>.|j i Uj I-- -^ j Jj^jJI ^j^>- LLaaiaJ. j *'^(J' 7* '"'J-^J JjSaJI (/— S-La) tt i"i^-aj ■ . 'J j^~* V A i^~^ I ^~*-^ ■ ■ 

. ' ~ ' I j ^— j 1 1 (_paJtJ IL. /<taiAJI 4jJLcj.(_^JLmj Jj^aJI 



^» 






j*> 



ur 



( JJ>U ) JjJjJI »LliJ 







Fuel filter 



Fuel tank 



Carburetor 




Fuef line 
Fuel emission line 



Fuel pump 



Fuel return line 



Charcoal canister 
(some models only) 



ajn i nil La jJLa <^_ jl ajl j i nil ajj>- |_a ^_ ^JIJ^kJI ( , ' : ~~'JJ^ t^-JjjLxJl (j-JJ->>-> 4r- -L9^J^ O'j-*" ^" ' " ' 

(j-UaG (J^-l (j-a LiUjj Lilj^sJkl {j£. Jl-L*J ,jj*~ ~* ' kt.-L>iJ*\ J^— I ■"■" ^_ I -l^— > ajl h nil p J -| Lta3 (. i i n~>- (_ylc 



Fuel return I me 



Air breather hose 



From 

carburetor c^> 1 

or fuel pump 



Main fuel line 
' -\ " — Q ' * c=£> To ,usl (llKr 
~" l I I 




Fuel inlrjc lube 



-Drain plug 



Fuel gauge Strarnar 
sender unit 



jllaVI 



JaljJI (jlj^>- *l~ J^-i u< 



U 






>u 



ur 



( JJ>U ) JjJjJI »LliJ 







ju *,T /_J|a3- UaJLLa (J-a-reTu zj (_)^=LliI LajLiLa ja^a ) (jl Jtjzj 1 J L<aJI ^j-* 3 (jlViJl « * 1 a ) .^jIj^kJI 

(«jj .1 'J^~~ 'j II Ciljl j 1 nt 4 1 1 riitu \j!j1 ~\ ' J} £ * (j-u La * 1 n tj (jLol aU^3 (_r^- l£j- L>L i3 7" "' U 6 ' " (JL3^*"JJ 

(JI^JkJI (_^j!L>iJJ (3-La i- it i ii II jl i ii a (jr-Lc- /*- l ^ 5 _ a - 1 J Olj-^-" 4_LaJL) J^ i u| ^j_a (_ylcl 4_Ia.Sj ^jjJ (j|j^>JI ^j_a i. lSc i u II 
i|_ -ij^J-^ 4-liaj «.LLa£. J^-JJ -ajl j i nil <L^=j_»- «.LlSI JijjSjU CjljljJL&l CjjJl*. x_Lt (_p3jl_a£. (jylc (Ji^ljJI jj-a 
(jic a I ^- i a. ' jj-a Jtjz •(— >^lj) Mill j_3E->J lilL nil ^j-a Si a <^* ^£. ajLtC (J-<-a ^3^3 /*- a Ul>*-" SlaJij (_yict 
jj>JI CJ_aJ3 <4- ^ J ." " jj^~*_' L^ 1 -^' Aj^J^' ' Jl ^ '-. ' .' ' "-' ^ _<1 - 4 43^J^ ^^^ •— ljLj>l d * (jr^*" f' ^*" ' (jlj^iil 

•(<JJi>^=J>^) ^'j^^ 1 
Jjjajjl (di^Li^sj) Jij Jaj>. - Y 

(j-a Jjj^oJI (Jj^sjjj (JJulJJ £yi CxjjjjJI 4_)L£J IjLcLa lLsI LaJU jj_a ajLtll ^_ « ' i ■-» ' JijjSjJI (JJLi da-a. 

■^g JLJLtl JJ AJe-uaXI (j-a «J AJe-uaXI ^1 lLLllII £)j8 -ijJSj-JI (J^-" Jj^J-JI CjM-i-aj .t±!j^>J,l J I (jljjjl 

JaJSjJI ( ( _ y ALa jl julfl) £e_Ju^a - T 
(J L<aJ (j| (_LlS s-LUj A-i^jVlj (. 1 1 nljjjJIj C-tJlj) Mill (j-a LjJL>.j La-t^J i_dj^>Jkl ^Jl JijjSjJI J LaJ (jl i_l_-vj 
jl i ii a ' laj la a» jl J_a^_aJI (j-2j*- 4 ae uaja ^_ ^1 J i nil CjjJl>- jl (_^Jl«JII ^^l^ ^1 J i u tl i. i 1 1 a \ z (_yi>- ((^jJlII ^J I 
(_^JlJlI,Ij ^ ^- 1 Za 1 , 1 (j 11 - 1 JySftJI (J-S-i LJaa. (_yic J^*-lj A '"* ' -~" * . ' J U'j^* 1 ^' tl^- 1 l? ' "'-"'I 7r '"^-^ p-^J (O- 1 titljJ --ij^J-II 
jl i * lj" i n^Li jl ^jjuta) p i ii -^tl jj^a 7c_iI/jJ,l (jj^-»"j •'-r^'j-^' l5' Lh° W^ A5^^' OJ?^"" 1 J^ L^^ 1 ^' (J*. I J Jl 
V J 1 '— i ui ^j-~\ >JI 3jJ^' J' ' f II ' "" jl UJ^J-^ 3 ^' (lh° J " La * 4l>.l Jj Jj^jil r-j^taj (_)i>.Jua «d (r , L>-j 



To fuel 
pump 




From fuel tank 



M^ 



.ijJSjjl 7c_il/^a V — (J^— > i"i 



w 







i <ie-iia-»il i 3j LtalJl jl J-ILa - 

£ J>jJ9jJI ' &j LiaJ ' La » i a 1 4 -v 1 * J .'*^~' ~~ 

( Jj^jJI LiTi n *l_ul (Jje-LffcTiJI jl jJLa 

■d ■■»-,>, 1 1 CjLaLj-uo l£Ll>. - 

t CjIjI j i ii )l £—. 4-a Jl^-"i i ii a .ijJ9^jl ^j a> Ql ■>'^" ^j-" ^jLc^aJ Jl>^oj^ 

Sj^-ijll^-ijU <sejuaX\ 
^j^a-uL^a-JLl isejiaJLl jj^— ""j .(^juUL) J-a-<3 ^^Jl <"<l^-.j^-t I £_ JUjtlmVI iijLi Lt^aL-ul ^— xl ,1 4jjr <>it,l 

: <>aA J^-i,t,tl 4- U^= 

i ^j <L>JI ^ -*■ tia * «.|jj>.| ' '.;^~~^**'' ^j-uLij/^il (jr^fcj (j ***■ " 4 *»■ iia ^ p i n~>- - 

L^LdLcul! 4 se ' >■ 1 1 (J\ 4 aL^aJI ^ 4^a j^tl ( J2J IL. ajj-'m" 4 al^aJI ^^^— " - 

jl j q"ii iiU 4 aL^aJI ^e-La-m *_a 4_l^3lJJ| ^j^i^a^ij Lr^" ^^"^ P3^J-^' U^ ~~ 

j ^- i >. 1 1 p i n^t. £_ C.i-uj Jal LaJLI (j_a S'iIjU. , „l j *^c SjLlC (r-l JjJI jl) *Lfo£. - 

JijijJI i La ♦ ' a tlsljua^ jil u.iitl JLc ilaJL aj (?-ljjJI) *LU«JI (jiajLJ _ 

.(^JlL«JLI (_yJVI )«^jJI *l_<j| jl (JIjJkJI jj^a >. cJe i nil «.l_<j| Jj^jJI CjIjI i na ^_ p ^— i ■»■"" ^^y-t^-j V CjLaLaj-iS ~ 



U 






>u 



ur 



( jjjjj ) JjJjJI »LliJ 







Inlet check valve 
(Open) 




Pull rod 



Rocker arm 



Jl 7"l-i>II p IjJ 1-1 -a- in (^yic J-q-CLa AjlsIjJI lLIjjxIH 4 al^aJI ^a-g <jljj-i Jtlcj d.*!? , ,^3 ^GJLaj 4_La_i_ul^j 
ud^jjJ 4 <il^-» tl Jjj3 LaJtlc ,LiTi nil aL«-i^3 /- <i 1 njj (j „^-.»tl 1 ?r q , ,i> Vj <L3j_i]l Jl (jIjJkJI jj^a JijJSjJI 

(jr^ 1 ' ijl r'-lP' t^Jr 1 l>^^' <\^J Lg-Lu pljjJI (j-u^aMlLl ajlsIjJI fL>.jJ ^,1^. rtaj-JI o^jLJ J-q-y 4jlsIj_JI 

2(_j isIaJI aL«-i^5 /- <i 1 n s j^-\ f-JL>-j 2 aL«-i^3 (jjjJa ^j-^- (^-aljJLJl ^_p3^>.) (_£jJlU J] J>_jj9^J| JaJLtlaj ajJLu 

: -ijJSjJI 4 se ua-a (JLc CjIjLlL>-I Cj^3 («jJJ ..JjJSjJI p^>-j_i tt a 1 u t 
/ (Jlaj : V <j-u 7-jl^pJ 4Jtjua-»ll (_£.}L*JI 1 LaJi uaJlj 4 ae 1 >» 1 1 r-j^ta JtJ£. ^LuLiJS (<ujj 1 La-i uaJl jLiTl>-I ~ 

.4_*_)jjt,l 4j^5^jJI 

.4_*_ij_a 4j^s_4J / (Jlaj 0,0 '. V (j-u T'Jj^pJJ 4-3&juai, I ,_)i>.Jua JlIc «Lij/LiJ3 /«jj i_j^flj]l jLlL>-I ~ 

uaj *> j i' : ~— 1 1 La 1 uaj a a (2^-*-* (lh*J ?-" -L^J - ^ ' .J ' ""*" C^--*-*" 0-"^J^ (*"* J J$^9-Ji ' J '^*" u^*- jLiTl>-I 



H 







jj j>jJ9jJ| (jljj>- i^- f-*"^J-* O' 0-^ =L * J -^yJ^>^l CjIjL i ntl £_ .al JiitL-u^?! AjuLi 4_uL)j^^=i]l 4J&.uaJL I 

'£— Cjlie-JaJJ .4_uL)j_4^=lII <ie-uaJL I J^— > ui 7c-iisjJ ^ J^— > ifoJl J dJj^sJklj (jIjJkJI (j-^ 1 J>jJ9_aJI Jjij LLaJ» JL* 1 

dlj^eja JLc L^JjIjJ £- isejiaJtl oJJb JiaTi-tJj -(jr^l <- ' <iiL>JLl L$-i3 p^-. -»-"tl ,qIu LftL>- <LuJu»JI Clljljintl 

(CARBURETOR) £tftl 

(jj .ui!j^>Jkl Jjt i*ii" i_3^Ji (. 1 1 ua. 4^e_pe-4^aJ I (. i i ollLl s-lj-JL) J>jJ9_aJI Jala. J^. (J-a-t-i jL^>. (j-C- 2jLlC 
(JjWljJ flv^' (jl i_L--vj i_£Jl*Jj . jjJlIII ijLuJ ui!j^>Jkl (J-ii i"i" <UL>. (. 1 1 n^>. JLc I a u *- ■ J>jJ9jJI JJ *'^«J' * 1 1 " i 
I jufcj ^ : ^ Y LLa-iJL>JI 4 i mj jj^-— "' c±!j^>J,l Jjt ni" £_ IJljJ Lajtlc .4ljt iVt s-Lui 4^!bita <_Lt>-Ij_« (J}L». 
,jj^~~ » ' ^j-u/(«^= *\£ (Jl ajlji ntl <Lcj_i_u »-SLjj Jtl£. .J>jJ9jlt 4% i n i~il « \1 .^."al ^lajuj |jl>- Ltifc -^ 03^ =s - i 
At mj £_ (jlal ai».j| CjJuso 4JLa jii^=l j? ^jm/ <^=s W JJ ic.j_i.oJI s-iLjj Jtlcj. ^ : ) J>jJ9jJlj *l_a«JI '^J^ 
»LLaJ^I j| J-p^jCJI *l_ui JijJ^oJIj *l_aJI i-La^La> 4 j i n't i aJbinJ 1 ^ajlj • ^' ^ Y JJ ila-tljJI 

1_£JlJlM 4iijkj 
oJJt '£— -ij-^oJI 3!>^' J^-— a^ (jr ^=Jj -'^p- J J""'* S*iljU,..VI £_ Jjl^aJI ^J^* 1 ^ 7"W OJ9_oJI (jj 
JjjjsiIiJI IJl4i (<UJJ Xoj-iJe-pd ijjLiJI 4JL>JI JJ SJLjI i ntl iJL>JI (j^a Ji_aSjJI Jjjj>o Vjl (-.aj ^j I uaiiJI S^lflJI 
(Jj_aj>o (jy-aij 4_uliiJI il>.jjl Lai .JijSjJI 4jjJl1j aj-Sj tL^v Jj^il ^J-^-J-ll (*l- ja - 1 J i^jill Jj^J .Lr^-^L-^J-^ J^ 1 
.SjIj^kJI 4j>.jJ pLflJjl AseJjLi S*iljU,..VI ^_ ^-^-^ VI JLlJ I. nr intl C-UlA^J IL. «Iii jLc JJ ^jjj,lj Jj^>!l 
La-4 .2jjl-l 4JL>- ^_ ui!j^>Jkl jij^~~ ' ' LaJtlc L7^>- ''"*' » i^mVI tlaj i"i *LlSI S'iIjU , „Vl ^_ 2j|j^>J| 4^»-jJ «_flj_pj 
Lok (j-a_J *l^jjl ^ya AJulxa 4_uj^3 J J Ji^a^ajl £ys 4_uj^=j i_3^_i^s t^Qjsoj .J^aJ9^aJI ^j a j u ^— > *^>- ^-Je_u «LLc /tj-Li 
(j^a i_3jJi J^— d 4_aj}LU JaJL>J I 4 1 1 u Ll «.I^-Jlj Jj^jJI ^j^a . u^l^- « . '^^ i j^^J ^^.Lt-aJU 4_uLi i^ilij 



Liii 



:^_ (^JlJlII 4^l13J (_^a_LJeJj ^j^— » i 'J (J-ti i""itl i_3j)jJi 
(^-pe-u) 4jjUJI 4JL>JI JJ 4JjL^J| aJL>JI {jja Jj^aJI J^aJso - 
. 4 ii I" -tj I (Jji Miltl i_3_jjJi (. 1 1 ua» JLc 4i-Lt.a 4 mill s-l^aJlj J_aSjJI ^j^a LLa-tla. j 1 1^-"- i - 



r. 






>u 



ur 



( JJ>U ) JjJjJI »LliJ 







:< il 1 n~>- (JLc. CjuJlJlI.I p'j-il p 1 " 2 *" .i_£Jl*J,I pjj JJijso Oallai, I -SjJSjJI *-<a *■'_£(-!' 

Jij ;j;jJLi.l j .t_ i-a- 1 ntl <jL>ol i- 1 1 11 ~>- (^yic - 1 ^ ' '" -^"' l j^-— 1 1 'j r I j g U (_l>-L-u -Ul JlAJuLI Jlx>-J i_£Jl*JJ i_3j_*j 
ljufc aJlJt'ii n" flj 1 ■ < ^-» CjIjLu-u 1 ^ J^~* '"' (jr^ 2 ' <>L><-ll 4r 15^*-^' (J^^*- fr'jfJl Jj)>-^ (Q< <<"» (^^LxJI jJuX I 
Jl 4_u_uljJI A^jJI jj^a JijJSjJIj *'_aiJ' t— »-L>.J j-jj/IjJI i_£Jl*JJ .4_i_ujIj < ~ . 1 njtj 4_uisj^l A^-l 1 u a Jl>-I_i ^jV p ajul 
.4_uisLa Cjlji 1 11 _LLa Clljl j 1 ntl CLil^sj^eja i _y3-*-i 2— Cil m"i 1 nl --1 S i^ Utl ojufc ^ * J^~~ ' '"' '-Jj^-il 




^^1 <J^=lAj *I_^JI JJJ-a I ^~ J 1 ^ ni 




er"b J^=-^ *'V ->-!>" V ^ ~~ J^=-^ 



n 






>u 



ur 



( JJ>U ) JjJjJI »LliJ 







(jjj-ajLa jl .JijJSjJI ■ ( ^N j" * "' (j-° JlisJLI Jl>-Ij -La-La ^JlJt" i u ) ^jj^jJLi^aJI (Jj^j>JIj Cjuij i uJi Jtlc 

(J_ji>0 4 mil 2-iLjj (_ylc (J-g-t-l JlSLLU -SJulLo .JijJSjJI ^j_a Sj_l±^= 'J O*^-* ' < I '--"" ^i /y^' M '» <-»t| Cj L^=j_x-«JLJ 
I j_& .4^>oLLII lL!j^>Jl! ojJl2] JiJusJkl J^aUJI ^Jt lLIj^J.1 <Ji-JLJ ^oJI j. Ijpllj ^J^>!' ^j-i^— j! .t-.c-Te-.-JI pljjfc 
(jl_l l-i!j-^-a-U 7T <} i n >J ^j a Jj « ) I ^-j" fl 1 1 (JJjLJkJI a I ^ I a II Myj l-dj_>J,l ^_ JljJSjU J -1^= l| (Jl Qtl i nU Tdml Pj-^' 

■ o jjJaJI i>-SLjj *_a j '*— 1 1 JJ '-^"' ' 




CjL^=^ta ^_ (J «i t" i ii t Ji-ij»-jJI (_^jjjfalill jj (_£jJLXI .(_^jjjfalill f-jj (. 1 1 ii ~>- (_yic (^jJLlI ' ^* La ; 
(j-\ i ii-* l (_ylc (J-«-«-i .(_£JlslU a«.LA^= ^"J (_r^- (*-*- l ^ s l£3 J '-^' J' ijTjJ '*■'**" (_yjLZi (^JlHI 2j '» <-•»" C iljl j i nil 
(^Mj (^rfl-^J t±Jt!Ltl fjjil .(^JJUI (_JJ JiJjJI JjJ^ll 4r J-^ 3 ' P ^ ~""'Jl3 A^J-^' ^dJ'-Hj \j«jlt jjl U'.tl 4 j < n'< 
^iaJt-l . IJl>- 4_JLc StLii==>_) (J-a-tJj j '^— ■' p ^- i *-"'JJ 4-1jJiIlII 4_lL«X. A- L«j==i->o j '^— 1| > jj' : ~— ' ' jjTjJ LoIAll 
(Ji-|j *'_£(J' *- c -J J - u ^LjJ (_y^- (J-*-*- 1 ' JJJ ulIAjI A- j-iaTlII Ijufcj .a^-LtLa CjLjjj mi (^ (_j-^- Ccg-g-Lg CjuJlJlI.I 

.^Jill 

j-l <T l U ^jjjiila ^p\jj JpLiJI aVajus ^j j -LuIa ^ /*Sj ^l"^-! (j^^ V J^-i i". IL. ^jj^iilill pl^JI 
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( JJ>U ) JjJjJI »LliJ 
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o o o o 
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^jj-J-oIAJI £^jf ^ ) J 



^-i.t. 



IT 






>u 



ur 



( JJ>U ) JjJjJI »LliJ 







A ii n\ ,(JLc. 2 ) k-j mil (JLc tf JLCl i n" ^j a « ' « 3 La '"j a *ljj>-lj Cjlj_<i-d 3 ^- i ■ ■"■ ^£. ajLtC i_£Jl*J,I ALLaJ 

'.(^yJb 1 o^-> -ijJSjJI (Jj *l^iJI i- i iii '<j-i-l < j (^yic lj-ilJ3 (jj^-»J (j! i—c- -v j Jj^kJIj SjIj^kJI 4^-j.i j_<ju «.l_ul 

< JjLpI (j,^ Jj«i.V(tl SjI Jlj juc. ^ : A 

; ( _ jr ii^ ^jJLj-U 4 j i iil^ut 4 -i '-^ ' I y J '" J-s-^j 
CjUL > i nil aLLaJ t (J-LTe-CiJI a I La ii 4 uaAseJX I 4^1^ mil ilUi ( ( J^j>-^UI a LLaJ c 4_« I jjl! I (ajjlj) aLL~ij ~ 

(Jo I a *-all SjjI j) (JLll^ 2 1 a! La ij < ^j uaJlIl ajjJjJI ALla-X 4_lJL*JI 



Main nozzle 



Throttle valve 



Main air 

blOi-ilcr 
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( JJ>U ) JjJjJI »LliJ 
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pump 



Float 



<Laljj<JI (_p3^>. J} .JjjSjJI (jj^JJ ' *^J.' A J-*" •*j»l4*il c^J-*- (jJi ii>-ljJI JijjSjJI 4_l*^= 4r 4j»I**jI «jjlj 

.(jljjJI ^JTloj LaJtl£. 
x_ajjj (jlj_>JI ^JTl^-1 LoJlIc a I -i i <a ' - 1 1 i alLa 4_aljj«JI oJubj .JjLjj^I ^_ a^jJu-a <Lalj£. Li <Laljj«JI SjJ1-l 

.aLsu^JI J A si" L^JLs <LoIjjl!I « ^"j" LaJi_Lcj JljJ9jJI i£j)"i i ii <l \ <LoIjjlII 

J^Mll^U^ - Y 

<U1j_i_u Jto£. <J-*^ (JJJlJ (-£j^->iil (j'jj-i <UL». ^_ JjJSjJIj *t_^fJt FJ-^^i <*-LaL>JI 4X.J i ii tl SjjI-s p ^-— -»■"" 
_j_i£. JijJSjJJ i_ lSc i nt I (-mi ii" ^jjJI *'_^(J' A_ui^= >jj^~~ '"' 4-tL>JI oJufc <2—j "* ^. a N JJ N A* * Lu^aj 4 uaAse La 

(. i j i uj (_Ljj>-M-II i^tla (J^Li- jjjs jj^jJI (^Jljj .((J-i-^il a Lq-LaJ ij^jJu-a <Ltla jtlc ) ciUj ojljjoj 4_iaL^= 

ilaalJJl ,jj^~~ ' ' (J' *— tJ *^U .(J-iLJkJI (J-fl-i-ul ,_Laj>.^UI 4^t23 *-aJJ < Jj-L>JI aLj-us '"'"-' J u ^-» (J-JeJbvj -S^^-J 
It-alt, I (_£J> (^Juill '4r J-*^^LI 2 JljkIj iseji J^jj -(jljjjJI IL. (-Ltj^J.1 p tali Lj ^jla. 4JL>JI ojufe 'A- JjJSjJL) Lu£. 



to 
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ur 



( JJ>U ) JjJjJI »LliJ 







(J a-£ -K-U2>^\ i J^— I iJttJl .(_£jjQ]I (J-Q-tJ ZJ (J^J>.^LII <Ulj_u/ ^_ . t-» *« j-jl JlLiVI JjWLJJ i_£jjL) J^>-tj (_yJIJu.ll 



Primary asr bteeder No 2 



Solenoid valve 

Primary atr bleeder No. 1 
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throttle - 
valve 




-Float chamber 
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Idle mixture adjusting screw 
v ldle port 



jj-a -SjJSjJI <4- ^^j <Ji ^b^* 1 ^' J'^*^ L/aJJX- aj^l jJI ojuk <_Lu<J La LJLc. 3 i a a he * 1 , 1 ic.jj_JI ajjl J IL. 
<U1^ i nt I sjjl-i (jJ==Jj i IJl>- I a-iJi us lLijJL>JI ,jj^~~ ' ' (J-a->- ^LII Sjjl-i OJ^ -1 -(J-iLstlJ *«i>^* 4 - ;e -^ (J^L>. 
LaJ_Lc SjjIjJI ojufc Jaf IJ-jj .<_Lij».}L!1 4£.j_u, (jwa tiJj^>J,1 JLajJl s.l_ul -ijJSj-ll (JJ2JJ (.y^ 1 ^^ '"" ** ' ^ * *» * t J 
(JLilJ^I (_>a tiJj^>iil JlcLujJJ 4_ijj^. i^tla (JjJLSkJI aLa^s •-'*'* 'j' a J>jJ2jJI 4-u/lj.i (jyic JaJt-L^aJ I £_ (jjl i nil I Jljj 

(J—jje-CJI ;»LLaJ ~~ £ 
(j^ajjJuj LaJtlc ^—Lisl -SjSj ,_, * ' ' ijuaAstiil 4^1^ ml I ^1 La I ajjl-1 JiLa (JjWU i (J-lsejlLI I ALlaj ajjl-i 
<-lla-C (J^L>- ( %J»-Lla (J^auifoJ (JJJLSkJI a! a laJI 7tl<2_> LaJ-t£. LiUj J .4_jJL«JI 4^1 j mil ^1 XjuaAsejX I 4X.J mil 

^__C^ <Ui_ucii5 J^jJL>JI 4 1 1 ii < (Jjt^so < il 1 1 ii VI oJufe .Ldj^sJkl Jl *l_atJI (j^ j '.'^~* t^-"*-* - cJ^^rJ^ t ^Lje-tTd I 

a La-ua-i 4 U i"j a L4J2 (JjjslajJI (J^L>- ^r'-'s A5^J *J3Jli (JjjslajJI 4 ^ ,>.a .ijJj^sJkl 1 a a j" 1 L*Jj J ( 4_Ljj/l_La 
jl 1 11 a (J^L>- ifuui lLjJi tia Coo JjJjjJI s_3_Ll3 (J-l^jClII 4 -» 1 a a ^j^- ' la » ' -"" ^LiKJl a I ^ LaJI A^JLii) .(_jpL>J1 
(Jjje-tTiJI Aliaj (JjJ_l3 .(JjjsjljJI 4 se uaja (_>a '£. I 1 a V I JijJjjJI ^3^^ T 5 - 1 ^^^ ^ J^-— uJI J .^juiJLI (Ji»-b «. 1_a-J 1 



tl 







iiajJL>JI -»■ i ' ^ a .xjij-uj J^— » ■"■' Ttlflj (JjLJkJI ■> I o L^aJLa <i_l!j^>Jkl ^_ aJ^LII ^j^a j '^— >| *'_a<JI <Ulj_i_u jlj^-*" 

^j-« ^juijj ^^J- 1 ■ L^^*-^' <_>*■' -i 6J< i '< a i_J\ 4-3e-^aX I 4^tl2 7TjL>- -Sj-SjJI *-2j3 J i Laj j iaJI *-3j3 (J_l3ejl1II 4 ■■»■ ,>,a 

J>jJ9jJI *_L«-l 4 •*■ ' >■ 1 1 4jJ2|j_s (jjj .J>jJ9jJL) <LsIjjlJI 4^j-C. ( %-1Tl<>j LaJtl£. J>jJ9jJI fflJ*-J f-i<U 4 "*■ ■ '^ 1 , 1 (j|j^>- (JM-3- 
L ^a *-U-JJ Ai r <>it ,l A^aiajS- Jl JJj-ll x-Ujj.^jj^oiaJI plj-S <JjJ3 <jj8 ^JuUI Jj-tfl IL. f-j)j-<-« (jj^~>j (j' Lh 
ajjlj 7TjL>- "J "j- 1 "" -^9^9 (3^^ (jr^ 1 ^-' ' ""' 4j_lL« <ufc^3 «LijJ ( 4 V .>»* CjLoJ jl ( 4 ■■»-,>, 1 1 Ajlij_». . J>_aJ9jJI 
(Jjjejla Jj«j>o. aj>~ ^IkA A^-^>.jl ■ Laj» ) JjjL>JI a! a '^<* i J>jJ9jJI <LuljJ Ly-^- (j-" ' " daJLJaj Lajiic. 4 ^- i la I , I 
2 j ^-— > d -»■ i s> 1 1 gj.Lje.Cd I 4 -»-,>. a JajtjLa ^j.Lt-1 4 -»-,>•. 1 1 (j|jj>- £— J^JS^JI JaJLtJaJ »1 iiitll jl 4 -»■ . >. 1 1 .j ".'^~* " 
JJ^JlL) j taJjL^a jj^a JlJJU 4_iJ9lj_a tjjj ^ •**" ' ^ ' I LLaJLJaJI p-£j-> 4-3e-iiaJu 4_i^lj_a (jjj J^* 1 - 1 pj^j-^' (3^^ A_i^lj^a 

■ I^JlUI 4- JjSjJI 

iJLtJI dlLcj^aJI aL^iJ ~ 

X-a Jij^jJI 4^ell3 Jj-ajJ ; I J j U ij^jj 4_JUjlj ^jj cu * fl J I 4^tl2 aj^J .(|^JJ mi '^) f-'^tJ' /» <1 ^ 4 -»■" Atl (jJl^ ^ <i , uj 
j^^- 1 (& .<stlai\ (J^L>- (j-« JjSjJI >. cSe i n \ iXjJ uilaj I 4_^i2 4_ ij^fljJI *'j-<k Ajii .<LoIjjlJI i _p3_^>- 4j i "jljJI 
<Lcj_i_u ^2>£. 4^1^ i ntl 2-Suj JlI£. (J-<3-*3 ^jJLtiJj^sm (Jl ( _3 J U> , -M ■>! a L^aJl j-tc J^ ■ •■' (JJ Jj^jJI *'j-4> T?^}- 
i2j^j/ajjj T * * * Jl Y * * * (j^a tiJj^>J,l icj-ij/ ji (jjj/zo^a M ^11 TY (j-a SjLujJI 4£.j_ij/ J^L^al! tiJj^>J,l 
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j*> 



ur 



( jjj_u ) -j_jjJI >LL-J 







Main nozzle 



Main air 
bleeder 




chamber 



Primary main jet 



-_l!L-JI i£j__uJI -J-.I.- ^ o - J-_-_--_- 

^j ,^.£tl SjJLaJI aL___) - 1 

ojjIjJ! oIla .J^I_-_-__!l <jU_>JIj 4_JL«JI -_cj____l *l_ul .UJ-.U S |___.J J_L__j j*i---,tl J_j_>JI *l___j j>j)j_> 

(jj .jlj->_s'_M JljJ__- (Jj J) I 1 11" jl |_£j_i-l <-ij__. jjl_>_s J_l_- JijJ-jJI <L_ulj_i (_yic (3^1 i ntl J__--l--J Lajilc J t" i*ii" 
Ja-iLa. A a n\ U« i jj] ■J"^— ■ fll j (_£JJI ( oLiJ ^La^a) a! ^ uall SjJS A^Lis] JjX. iijLuC. jj4> J ai-^-i tl ( J^3_>JI -■ 1 U i 
(Jjjlj (jl 4 '*—> i ' I i^— i r-jl_>JI J I (_ ;r i_u-ujJ I *"" a-lll j«-SJtJ /-loj) -** I uai. jjfc pljjjl aLa---- .«j_lslLoj Ajuj-uj 

. J>jJ9jJI Jji-Ju 

a A i U j j.c.ii ;_£-..-) a I ^ L*aJI i (JliLiJ aLu^s) aI ^ L*a]| Ja-iij. J I j '^— >| 3 a__ I tUjuaJ J (_-i_u-Uj.il Jl)Li_JI x_3j.__ 

j-i__us j-jj-.. a__J-_. JjJj:^!j_-J! 



tA 







(Jj^JoJI JLc 4-g.^ i 'I » t-ilj^>Jkl (liLaJj LaJ_Lc ^j\\\'\a t 4Jje.L>- »l igig i Aj^J >La-i^ (_y-^- 2j-2-JI AL4X2 >jj^~~ '"" 
ajJlJI ^Ljj^> si nif, (JLc s-Lb ' a J ' ^-"' ' ( 4-Ue-L>J I ) i-\jJii\ \JJt -(Jul 4-Ue-L>JI *_a-3t/J Julia ,jj^~~ » ' < 4_t*_uJaJI 
.4j.}L»JI S jLlSJI lLsjj-Ju Ccjvj (J-ti Mi'tl 4_JL». £_ J a *"n »j ^_LjLal -ijJSj i_*JLak q iut ■=> ai«Jj 
.Li!j^>Jkl (- i> i ii .j >«*-»■/ 1 ( (JJ Jjl i ill jl i_£j^>-l ajLu-u jjL>iJ Jtlc 0j\ 4_»^aILa_a Jj_)L>JI CjLaLa-i^s >jj^~~ '"' L ^-^- 
»\ fc»*tl ^_j ajJill iLjj-a <JM^>- -Sj-SjJI Jj^JuJ .4jxIui} *l o uaJI Ijufc f-^J^ Sj-2JI >l_a-i^ <J-^>^ aJL>JI oliJt, '£- 

tfj.g.1 i ii ) I Jl>- 4-lI£, 4j_^>- Pj^J 4 i i ii < j j*-J jl Lr^C- (*< 1 ' ""V (jl "<-%■ a I ALlaj jl LLa-JL>JI «.l_t£.J ALksj jl 
.jjjejjj Jjjy (jl c_cjvj juilll J>jJ9oJI (J_ai»0 J_Lt3 t7r_pe.i^M J^— > ifaJ jjl^^*-^' <4- Pj^J^' L * a f^* l*^ •- i J^ 1 *l>* 
( j^=-*J V (LiUjJ 4^&-uJ .JjL^JI i a-ift^= ■"' c_cjvj (_£? juiiil Jl -5jJ3_oJI J^-J^ ' 1-ijLi t-dj^>J,l jj^— _' LaJ-i£. 

jjLu-^-j 4-J »g cjjJlj»J ij*_Llla£jjj (_3jjj, Lbjtlc dJj^sJklj JjL?-^*-^ l -^j-^ Jl ^f^^ 3 AJ^J ^>**^' Jl^* - ^ 
^LlJI juLUI ' 'j/~^j~ <— iLuj/I ^jut .^jlHI (J^ii>- s'^tJ' Cy-^j-^ ^-»-cj t (jl i"-^ jf I (j^*- 1 -' 3 (3J-*- 1 LoJlI£. .(_^jL«i,l 

LaJtlc TtlflJ (j| i_l_-vj (JjUkJI aIjz-us llL1j^*iX\ 2jIjj>- 4^»-jJ 2juj_i .LlII I <>»tl JjLJji^VI (_yic. j La-i ■ u ' jl ^j^— » ^| ' 
LlII 4ljt i"i"< /<u-i (JjLJkJI AL«j-i5 (J aL^aJI ) I a. j" a a C)J^~" ' ' (j' *— ljv - 1 (J- 1 ^* 1 ^' j^'-a-'i 3 <i-i!j^>Jkl ajlj->- 4j»-jJ «_oj_p 

4_LlLj) j^~~* "ojjjuus ^j '■ 'I * : ~— I a 4 U . , , I J I 

(Jj^SJJ pljjJI IjL^k .(_J_jjJL>- f'jj J^—* ■"■ (_yic jj^~* ' L^JJ' CjQjJ/J^a^lII Jl (Jj-iSJJ (JLuA-VI ALjJ-iS (jl 

J a * I , I &y aj a < !^J-il (j-« '- 1 £>2 (jj^~' l (jj)jJL>JI IJlA .(JJulII (__il_«j tLajj-il/ (j^a p a * • a a _jjk _J Cj LLu/^a^a^jJ I J I 

jJjIlII (JJaj .^jjjJI 4_J -1^* ^; a fl se *" (j_ajJL>JI {jsr i nt Lajtlilj .^JjiJI ^_ Jjj-l ' I Ji^jLl (j_ajJL>JI ^)J^~" » ' LaJii£. 
j^^'_; a CjQjj/j^a^lII ^jJe i u < ui!j^>J,La . 4-iLa-ti I ^r 3*-*- L ^"^' 'J -1 '^ f-^J^ liilju j a I a i*aJI 3'-'-^*-' (j- 8 ^d>^' 
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ur 



( JJ>U ) JjJjJI »LliJ 








.- Electric heat coil 



Bimetal element 



Alternator 

(w IC regulator! 



D 



Terminal L 



jjLuiVi s^sb- n - j^-,,t, 



ej Vij ,. it I J £L_i^l <^k. Jyl>4l JU^atjJI .(^jVl jl ^♦jjt^tl JL-uj^l tpljLloll c "JJ 1 ^"^ oLlstlJtl 



.(_£Juii,l ^Ic ^La-tli 



VI 



ij^VI (j^*; 



Luk . 



iJjii 



.(jjjji.1 CjL2j*JLo (^ylacl JJ3 CjjJbJI ( _ ;r Ll 



JijJSjJI »J-^jl ' lj^>- ^L^- 'j'j- 3 *- ^^-J- 5 C-QUJ Ijlv IjL»- t-dj^>J,l jj^-— _' LaJtlc CjLJSj^I <j-ia-*J <4- 
L4JJ . Jl>- (jy^i-C- -ij^S^-II ' * a jLa > (_>ajvj jt 1 j' : ~~ ■ ' -SjJSjJI ojJ>^i2 <LaLiis] .(_ (Tr 1 ntl x^xji ^j^jjI A- )>-l»--vj L^JlIc 
ajlj^JI J-jLta .SiaUJI jl 4 L^aJtUI icjI^JI 4- i-flSjjJI Jl o"-»»l *-a tllj^II 4- J^ <— »l^-=»^f (jJ| t*JJi (JJjJ 
(_!_ajj| JJ j"'^^l *ljjfc Jj)iO ^^k. Jl£.L^J jjI jJI ojufc I ^Lis^l 5j-jljl TtjS ^yk. Jj^Clo ( \ VJ^=lAII J-ViJl) 
. ( _ 7 lxJI JijjSjJI ''"'J^ ' ^J^"*-' (jr^- ^-' ' " } ojlj^sJ! (J^Lx-a .JjjLiJI auz-us Caj (- .tt 1 ntl x_4^a 



r. 






t JJ>U ) J>S>J! f>UaJ 



jaiaADI 




JjjLkJI aLaj^a 




al a i *■« 



>I_*JI 



Slj^JI >«-« 



4JI .Jjli-a ^LZlrw ^1 aLjj^ >jj^~" ' ' L°J^- J J^al 4_xJLc i-l!j^>iil kcj-uj (Jajvj 4ju^ i aj| (J-4j>. ^Ul 4jJl>- 

jl <1 ) na <LajJLa (J_J^- Ajlj^ i ntl aJLoLJkJI <L)Ju>JI tcj>-jLjj t (JLll^VI Jjlc Jtlc (JLll^-VI fjM <L)Ju>JI »jk»^- " aJ J- 1 

AJJirtS liAJjJ 4^&-uJ .JjJL>JI >La-^ ft)" 5 (^r^ 1 '^* '""^ 4r ' jL ii gdJ M '^ J-*^- ^Ul jUuui ■ «■£; <ntl J^js-M-tl 

^_ (J-a^>. ^01 kcj-UJ .JjM-^-^l (j-« JjjL>JI aL«-U3 (juLLaj tjl-*£> I lltl (J-4^>- ^Ul jl a ) naj AJLJ^ ) lltl (JA>- ^U I 

.(Jl t"i mi^I ?-LLLa <jj}J_c.l *_a dJj^sJkl J ■t'* jlj o" i ill aJu<J 

. (JjLJkJI * I .y .-m (Jj^iJjJ (_^ JUtil (_yiC- Ci-iTlI i<-j^ I lltl (J^J>-^Ltl ALja-iS ul_L>-l 

Ccjvj jl 3_9^ Sjlj ' ntl pLfljjl ?-^J <- > i n-v (^juiil £_ J>jJ9jJI i laJLk jjJu (jl 4J (j^=u<jj jL^>JI I Jub 
<(_)jj*. 3_9^ *jW JJ ' *- i 'r!^ i-* ' f • L^J^? 1 ^' '^ ' (J a ^ ^"j f - ' ' ""' 4r ajL«JI ^r (J-g-t-l .j-3e_JI 7eJa-i-u ^gj" i n a 

(_^jj>JI LLaJLuaJI aJS i. i j i n" -Lui: Jij^jJI Ja-tLk (Jj«->- Jl (Jj-*J J (j-aJsLuJ SjL i ntl (J^^- ^l^tJI ^ a ^"^-— 
iiajJL>.j (. lSc i ntl x-a^t/J 4_ (Ji^-Jij A-LSLi-isI 4_ulj^k CjIjLu .«.I^-JI aLjj^s rcHflja JJtAJ-l (jl i_SL>JI ^j_usjjLJI 



r^ 







.^-X_J I »eJa-m ^^C ^^ *"»■ * a (^9" i u <l 1 2 J n i nl Ll j 1 1 n) I Jtlc Cj J^><-1 (J "^~ > ♦' I . I J-2-2 J~'^~~ » I [" .' "^ ' l53^?" ' ^9^ 9-1 ' 
^LlL>- ■> I o uaj\ Jjli-i ^I^jJI JaJt-La SjLij I ajjt us (jJjJLU LLa-tla. J-tJ>J ;_£jj>JI lLsji ■ iaJI a ^IjJI S'al"^- . 4 , , „ < 

SjLjjJ 7t <i ( uj 2jjulUI JLaLU.1 .ti!j^>J,l Jl «-\^J\ J^f* * ."•"'' ^^P Jo*"" "j ajjuull JLaLUI jj i^JlLU 

.tl!j^>Jkl ^ SjJjlil 2jJl2II 2-iLjjJ tl!j^>II J^jJ jjijJIj *'^l 

Jtjj^l jj (_^JlJl1I 4 jjlj LLaJI i_3_aj_LaJI dc--yj JJlLIiJ <jr^' tllLJa^aJLI ^j 1 ' ^"'JJ (A-ujjLjj^I 4_L>-jJU jl) (_ 7 -ujLujVI 

. (jl La '"j a (jlja^= » ) Jj-iL>- (—aLa-ua (_yic- l^J^* 1 - 1 l^ 1 -^' (j-"<L"'Vl q 1 -""" JlSLLo 
g.1 JaJJl ajLc aj-2-I . tijj_x-a-LJ 4_lIui SjJiJS 7J-J1-J Caj cJlLsjj <jJ-J' jJljjJI jl Cju_^=iil ^j 1 ' -""" (_^jjLLII 
aLj-i^xILi »1 igJLll Jj-ajj .Jl *"i i"i 2 1 (j^a AjjjLlII jjljjJI I *^— 1 ■" AjjjLlII JjjLJkJI CjLaLa-i^ Ttlaj (_^jjLLII 
Caj .(-jljoJ^fl (JjLJkJI a\ t LtaJI ' ■*" ^_ i_£jj^faiaJI g.1 ifgJLll Ijuk ^j^a (. it 1 oJI J_9j-« (_^j^>o .(^jjQJI (JjLJkJI 
i~il al ^ ,^.tlj ^jjQJl tLiixJI J-ti )""it 4-lILi »-l a^a 4J (j njt ^L j! A_ <. itt ( ntl ( 'Ll*j_lLiJ! j-tj )""itl lLsjj-iIu 
J t" mi j& £—\^s j-lL (_ r-a- i 11 tl ^)J^~~ ■_' *'_^J' ic.j_ijj »jLjj JlIc (^yjj/Lj/ 2I 1 La *'* J 1" 1 uj tiJj^sJkl .iaJL>JI 
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. i_l! (_>"5J /— ^a-LlL^ai-UI J>jJ9jJI (J-5j*- ALku /ylc. (JllLa ^j***-" p-:*^*- 4r- p^—*--"" ^J^'-^J <lc.j_ui ^_ p^~~ LSellll 
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(jljaa.VI ^ij& 



( K- JETRONIC ) ^Lus>L^- ^ f UaJtf ^lij .UjU^" : Y Y J 



^-i.t. 



(K-JETRONIC) ciLuj^Lo. - 1*1 f LkU L^UVl Jp-IjJJ 

(Jjula if i~tjuii^ jLa pj^jJI fjj-« <JI jijJSjjI *-2Jj 4_ul_ij^^= Pj-^i d ^"^» (J o *" ' " ; tjjS^JI jljuol - ^ 

jjlC- (jlj_>JI /J! (<u (j-aj-aJl*- (_yic- ^L^= '" J ' ' O-^ 3 " CjLaLaj^s (Jj -SjiSjJI /«-^-i (<u-i ^ivj> tJaJLuaJl 

, la » i a 1 1 p IaJ a 

JLiL>JI ALjj-is (J^^>- (j-« L#j p^~~ »•»■"" (<uj i_l!j^>JI Jl <lL>-IjJI *'_^(J' 4_l«^= :«.I_o-JI (jLj^_uj ^jj/LiS - Y 

.s-l^jjl Jj^JiJ (jjjl_jJ9 ( (j|j_ua) i^yA 1 tt~*- a la i ul aj ^jj/LSjj 
udj^ejj O-SjJI (j u-fl ' ^_j i *'3t^ U'j^ Lr^ 1 J-"'-'- a J^"""* '"'' ^p^ Lilj^sJkl (_JI (_)i»-l jJI *'^tJ' tJajljJI j^j*- ■ 
JLL.JI «.j^>JI) £-j_o_«l! 4-iia.i.JI <-3jjlII (j-a -Jj^aJI (JZi-b lIUJljj t^lrf J J p^— — "^ ^..j^— * AjlsIj 4jl3jJI 
JjJSjJI 4_ui^= ^^iHi .4_LSljji]l d)l ^1 t L<aJI j ig (jJL>JI CjLoL«j^> (Jl 1 ^ La j pjj_«JJ A_^aJ_«JI £3jJlJI JJC pjj-aJJ 
(jlj_us 4jlsIj (_yic <-lUj j_uG jljJLa j t <_ lSc i ntl *_«jJta Jl (Ji».ljJI *'_a«J' ■ J - ;-i^~~' (_yic s-Lj-i J-dJJ A ''J £ **- 1 . 1 

•(jMj^-iU (jlj^ius ) i^=j^»- JLi 2j3jJI *I^jJI 



it 






J*> 



> 1 1 



t JJ>U ) J>S^JI j>UaJ 



jaiaftxtl 




p La-La - J JijJSjJI 7c_iij_/0 - 4 i Lai uaJI (Jjut-a ~ J A-uLij^^aJI Jij^jJI Xie tia * ~ .Z J>jJ9jJI <jlj^>- "~ ^ 
»Jl>-j - y~ JjLj-11 (Jjt ililtl aLj-i^ "" A (. lSb i nil x_«jje^j - /(C) La. I -•- iVjS-^-tl CjLoL«-u3 - iylir i nit I 

- alO*l^l ,3^j3 ^L-o^ - IO^IjOjVI iaLLaJI piaia -b9jj£>J! £j>a- a9 .Uji^ti 4- r ^~-.ti 

(Jl t i'iVI pjj-« - 14(_£jlj_». (j^-aj 7-Llfl-a ~ lj *l JljJ, ^j-ul i n~>- - l,Zc.t-L3j3jl .aLa-i^ — 11 ^j-ul i n-stl (_^3jJ3 
p' : ~— LSegJI «Jl>-_J - I Np'^-.-»",tl ( J^».j_a- 1 / JjjLJkJI aL«-u3 7-LLiLa ~ It) -^ I uaVI *l_^fJI *j J j"*- ' — 1-5 

A^LLaJI- 20jL^iVI ^LLi* - 19 




LiLuj_pj*- ~ lLI J>jj9jJI (j-<L>. ALlaj aj^l jJ i La La **■ a YV J^— i ■"■ 



£1" 







(Jjm-a Jl jLi (_gjl i nj (jIjJkJI (j-a ilaji uaj JjJ9jJI ■»■ tiaj (Y£ J^~- ifuJI) A_ul_ij^^=JI J>jJ9jJI iitjixa 

i La * • ia II (_ylc lLxsLso ^-jljiIbVI i -La « i a II (ali_La .LiJj_x-aJLJ >. t-r i uJI aLal3 (JjLiLa oj a" i u a <uL)^_Lu J>jJ9jJI 

.4J^L>- jj^a (jIjJkJI J^>j J^'j-II Ai^J-^ f^Jl 3 ' 2j^l jJI (Ji>-I J JljI i ntl 

jljtJ ^~p- Y0J^3lA!I 4- U-^=] ( 4-lLAJjJI )4jpljJI Lj>L>JI CjIJlj CjUejiall £yi £j_L!l ljufc cSjjlj 
LLa-LSeja (JLc-J ** "* ' <& I , I i_3^Lc (Ji>-lJ (_£j^=aj_a z (_>*3^J9 J- 1 ^ 1 OjO (j uj-Lal *♦ a (_£J (^uj-^ia i_l!j^ta 4 La ■ ul aj 

r-jj>-JuJ (_£J^=aj_a}Ul (_^3jJiJI JjJ^l LaJiic J CjUj^aJI (j-U L-dJjL^lJI ^_ J>jJ9jJI j ua^e *' <^^>- ' 4 a^a-Se^a 
.r-_aj^>JI i^tla ^j^a J>jJ9jJI LLaJLis £_ JjJ-J La-a JijJSjJI Lj-«Lai 4jlsIj <(J_ji>.jJI 4_xIl3 ^Juljj (j^>- <—>\j ^~ i .' J I 
(Jl t i"ij CjjJl>- jj^a a jj La -^ ^^-J- 1 «J > j^~~'^ 4_uL)j^^=aJI 4-Se-ua.l I (_JLs <J_a^- <— il m-JJ -}jJ9jJI (jl (<JL*J I i^~~*J 
LjJI A-uLij^^aJI J>jJ9jJI 4_je-»Ja-a Cjlj_L«-d (j-aj 2 A»- , >, 1 1 >j^- (Ji>-lj (JLtLifu^U (JjLS ^-La-tlj> -^5^-J aJulI LlUjj 
(j-tj i*ii"< i_3_jjJi «.l_<j| J^^-J )«_fljj^a a I La * 1 1 ilaJt-Ja Qj^~~ ' ' i— 3j-i-u I JJ Jij^jJI (j-« «L>-LL>j La-a j '^— >t ) J_J_)3 
-I alal «.LjjI (JIjJkJI (JJ Jj^^JI f-_a^>-j f-<-l f_a^-jM-I' ALaj-a A^J <>»<l L^jlj-to-a (_y°J * ^"^11 iiJj_>Jkl 
Jtlc (J.a-t-1 4Je-uaJL I (Ji>-IJ (jLal aIjz-us Jt^-j-i I -1 ^~~' A '"*■ • -^ I , I LLaJu a a a I La * 1 1 JaJLLa jj 11 - 1 OJ'-^- <3 ^ = J-" 3 -*^ l -^l>- >1 ^' 
'Ar o'jJ^' 4r -^J^J^' '^^di ."^ 1 '-^^ 7^^ tlaJuJaJI Jjj-J LaJtl£. 4Jl <^~p*J <(j-L«J,l Jj>J\ {j£. LLaJLuaJ I a^Ljj 
ciUjij ij'jJ V Julj /%^La *" /<u (J I » i"iVI ?-l"iia 7tl3 Jjjejjj Jij^jJI 4_jcjii>s Jjjjuj 4 ^- 1 >■ 1 1 ,Ji>.lj 4 ali a »jJ-> 
ojjlj -i^^J L^3lj-i-a-a (j-«J tiJj_>Jkl (Jjt i"n Julj L^LaX lJijI" i n" /«3 • laiLaJL I Ju>JI ^J\ Jj^jJI daJuJs p-£jl 
K*^>$ (jr^ 1 (J^*-"(VI 7-Lliaj tiJj^sJkl lJi^jj aJL>- 4_ iiejJaJJ (j£. jLu-II * La^ (jylc. (J-aJ" ^tP^LM^ 3 (j^ ' ^^-* 3 ' 

.J3J93JI (jlj^>- ?TjL=*- 4Je-uaJL I ' ■^— j"j 4jjL»- CjjJl>- JtJ£. (OJNj Jjt mi" 
• jl 9 ^ j »>»*»- £ < 4j^jI J l_i^L>- - V ( JijIjJI JaJI uaJI ALaj«i5 - Y <(J^>-jJI 4^eIL2 ~ ^ : 4 ^- 1 h> t , | CjlJ^^=La 

<r-_aj^>JI 4^tl2 - "I t^-A^-j^LII ALaj«i5 - 



ii 



yiLUl JifldJI 



J*> 



^ r t 



^ uSoJLSa<j>5Jyi j ^ SyuLSLdl J>3^J! j2* uUj&m ( jjjJu ) J>S^JI f>LlaJ 



jaiaftxtl 








( 4-lLlA]^ ) <Upl J Lj!^L>- 4-Jejiajs YO — J^— ui 



to 






J*> 



> 1 1 



t JJ>U ) J>S^JI j»LtaJ 



jaiaftxtl 




Fuel Accumulator cLjll^J! jjuua - Y 

J<j i nj Ijt^jj tiJj^sJkl f\ alal Jjlj JijJ2jJ! Sjjb Jib i Lai L^aJI (jyic 4-Li2L>J,L> i Lai LaJI Jjut-a aj-Sj 

(J] i La * • a ] I JjmjJ p i ■■ 2 *jj JaAi^aJI JjmjJ slj_».| Tciisjj Y"\ J^=i_ili]|j <UjLij^^=JI 3 se i ^- 1 , 1 J t** ^j^l 

4 I , ,V, ^j j^Lj L^j Jl>-jj |_£ji.2l_a 4_<Jij^>oj JijSjJI ^-Lia-reTiJ I «i <feljLa»l (<jj-a «.L!ac) ?"bj 3 la ' "'J,' (yu&jJL. 



f^Jl 7"bjJI JaJu ^j^ dai LaJI Jjm-« 4-Sj^. jl Juol pjj ijJj^>J,l Jjt mi" J^lij V i^tlaJI 4Ja mljJ <_< 



u-JI 



(jjioj i aJbell (_^l J^— i uJI I Jl^j ?-bjJl /— 2 ua V pJ9j j_»-L>JI *_a a Jda i a ) (j,^*- i^LJ' <LajlJLa jLii i_aJL>JI 
(JjWlII (j£. JjJSjJI iiejixa i_oJ3jjj dJj^sJkl «.LiLaJ ^VLJ -(J-*^ ^J-^* 1 -^ i*'- 5 ^° 4-lib -ij^J-J' (j-* 3 J ^ Jr^ 3 ' 

Jib <_JJ jjSjJI L»ab rbjJI j-3J (^i£. Jjsjlj i^LJI jl Jl l£ j J^ L*^ ^jjIjJI lUi^ J2j liUj> JJ i^jjjjt 

udj^>iil «.Lolaj Julj i La » i a ) I (—be-La Ttjisjj YV J 1 '— i ifgJl .ajjljjl Jib J>jJ2jJI i Lai La ^j^a Jjj-i La-4 ajjIjJI 

.fUaJLtl Jib 

aj_a i li« i>.tl . A"j i Vj Y d U S i J I JajLLaJI (_^a die *' i_dj^>J,l cLUd! d U, ->■ 1 J-4-a-i lL!j^>J,Ij a I La-Ill Jail us ) 

. i T-LJe-iJI 7tl2 JaJLLa ^j^a JJ9| 3 »j-2j ^j^— da V 4ia^J ^Jl i Lai LaJl Jjula (^Li jjjGj |_£jj>-I 




JijIjJI JaJLLa JJljuS Y"\ — J^— ■ 



tn 






J*> 



> 1 1 



t JJ>U ) J>S^JI j>UaJ 



jaiaftxtl 













bar 

QJ 


1 

— 5 V— ■— ^=- ^3 

2 






mi 
Time t 





i-ual\ JjLta j^ylstla YV — J^ u< 




J>Jj9jJI 7T i"ij-a YA J 1 '— I UI 



£V 






J*> 



> 1 1 



t JJ>U ) J>S^JI j>UaJ 



jaiaftxtl 




Ijj^j Lcjl.1 -}jJ9jJI Xsaujgji /ylaju .jLi (_yj|^>. a I La * 11 . U » ■ >> > jj^-<j^ J>jJ9jJI f-jj^jj w_ajua JajLuaJ I pJa-La 
(jjjL^aJI (jyic lLsJu aj JjJSjJI (jLa SjjIjJI £_ J>jJ9jJI itii i>s ajLj Jtl£. t ajL i nil tiJj^eja C-J LajJ Lj-4 jii^al 
Laju£. jtJjJajJI (jlj^v ^J I JT""" -JjJ9>M J'J^Tf^ (^) (jiajLaJI -SjJSjJI 7TJ>>- 4-=cj3 Lcj^CO^LlJI Jmis (£) 
J a 2 j'a *La>U (£) ^..Ij^-tl «^Jj(0) (jiajLLlI . U i . >> ^jLs (Jji-I aj_a(jl_iijV) (jrll^^- Jj JaJLiiaJI (jiaiieJj 



L5W 



(jjjjLl^s - 1 ' ^J-^ " *" -ij^J-!' TTJJ-* - 4-se2S~ T '( 









a 




■ IBBH^^B^^ 












r- f 






















b 


pi 


, 


u 




"W 


!•«««•'• 


Vijifilii^^^' 




r 1 










s 




" 




3 


4 J 









^1 Jjj'i?! i La * < a 1 1 >^LaJLa V^ — J^— i i!m 



iA 






J*> 



> 1 1 



t JJ>U ) J>S^JI j>UaJ 



jaiaftxtl 




Fuel - injection valves i^fl^JI j2^ f>U<d 

aj-iIuLL/O (. itt i n 1 1 pjjj^t/J ^_ JaJSaJI pj_9-« (j-« a^Ju>Jkl J>_jJ3_jJl A J i^— ■ J>_jJ3_jJI (j-2^*- aL«_i^5 --""'" JJiJta lLs-Ll^ 
)>_Lo-i Jljjulj LL!j_>iil 2j|jj>. jj£. «uj_*J Liujij j^^oL*. (J^aL*. 4 La i u| aj /) aj^JI aLj-i^s d^iTua (J^>.Jj| aL«-i^s aLoI 
CjLoLj_i^j j^V^-L" t ^4> :>, -^'j u'jj^' ^2'^ 'Ar " i -i3 3LJu:> L^i L^J-* L^^'j JjJSjJI Jaj. £_ 4JjLc. « -j^l a£ ^jjj^— " 
, U « i >. 1 1 Jjj_l LsAlc a. I o i^H 7z~uLi (j *— i Ij. JalJJ I 4 1 1 lit JljJlJ>o jl JijjSjJI <i ' 1^-— i (j "J 2j Z 3 _iL*_! t <=L. (j^>Jl 

aVajus (jLa dJj^sJkl s-LiLaJ Jtl£.j 4U.lIS J>jj3jJI ^j-i^— • C^JL^= jJ (jr^* - j^-* 1 - 4 J^~- ,i: '.' -ij^J-^ JJ 1 -^ Ai^J-^ 
,J^>._Li 7t t\ i ii > jjj «LJI ^laj I Jukj a I ^ LtaJl tu^ JajbLa JjX. J>jJ2jJI da-Lia /pal aj«jl (. < 1 1 u ) - 1 ^— i a. 1 1 (jl*3 Q-^"' 



- r 



iaJI rtw-o^- - Y (J^i>.jJI Otl3 - l :T* ^_ -k-us^a jjfc I i^— » Qua^aJU.t-, i^ i nil x_«^>Jk -ij^J i_£' 
( b) Jjii.Vitl 5JLw £_^j - ( a ) jj^.-.tl j^j - ^LuJI SJL£.IS- laU.uaJl Sjj|~ V^lia 




C-j^a^ <«.l^jjl t jLjj_u/ CjLi-uI i ii ~>-'. gja i*ii" ^ ^ J, Ar 0^~" "*•"'" «J^>-_J << La i ul aj (JjWU Jij^jJI aj'-S] .i-xse-i nil 

_ n _ 






J*> 



^ r t 



t JJ>U ) J>S^JI j>UaJ 



jaiaftxtl 




) dJ^e^JL! 4_L>-ljJI ~tjkJt A ,' i ^~~ l .J ".' ^ ' J fJjlxJJ p i iljJi a\~,£— . |_x_JL LS-da ^j-ul i n-stl Jjt_tlu ila-J! 

.Lilj^sJkl (Jjt i*ii~ )>_l^>- 4r -L9^-3^ Jala. 4 1 1 a \ -- j ae i aJ (^^ j^=j La Jl iaLis 2L1 




*'_a*J' Jj^JiJ (_>"' ' "^ ~~ ' 1 (J^— -1 i*ii 
(J-ti i""itl cLlJI tl^Jl i . c,^—, ( j UJ | 1 n^t. ^ La 1 ulaj L^Jl 1 11a. i j^-— 1 ' i_dj^>JI 4 La 1 ulaj 4_ij^r uJ,l ct^Jt 4_l«j==> 
4_i j^r 1 11 U *'_a«JI 4jji^= jj "^' "-^--i^ ** S I » 1 , 1 Al 1 n^-VI 4 jj La * ' (J-a-t-i *'_a«JI 4_ui^= ^j-ul 1 n^-j 4 a D -»■ 1 , 1 (JLaa-^lj 
4_ui^= JlaIsu ^..-l>- 4 *'j 2 a. 1 , 1 -ijJ^oJI 4_l«^= lJV ^Pj-^ 4Js}Lc. LiJLukj (YY) J^— ui 'A- La^= ii]j^>J,l 4ja.m|aj 
i_3jjJi i_3^L"l>.Ij S^ijIUtlj Jjl_ail ^— ^— '-^ 4_ui^=JI (jj .4Jo^e-i_ol,l *l_aJI 4_ls^= JLl 4JaJiaU,l JaJSaJI 
j-lsj (jl t_c--vj i_dj^>JI 4 La 1 ul a J < )a I La I , I s-'_a*J' (jL3 I jj Ja_tL>JI 4 1 1 u t 4Jj^j ^LLaJ L7 ii£- JloTuu Li!j^>Jkl ( _LJLiIiJ 
ajLil jlj «LuLjS /oj Jl£ *l_a»JI (jl (jr^ lj^J*>J l ^4>- >, -''>' (jj'i <J-»^ o' (J^ 2 frl_J«Jl 4 jq^-i ^1 1 n-v. (J^L>- ^j^a 
(j-a JSL JJlJ>o j^>-T (j-"LiS (^1 (jLa LiUjJ 4^ejjJj .-.IMjU,„\l t ^Urtll ?ljyll J_^>--i J^ OjJl>- JlI p^— — "tl 
.UlI^jsJ.1 (Jjt i"m ^_3j^Ii j>_LaJ>- ^_ (jl 1 1 11 -».n A- ^-!i Jls-L) Jj^jJI 4^u j" 1IU1 AJ-^J i_£j^uj 4^e_pu^aJI 4 1 1 gill 






J*> 



> 1 1 



t JJ>U ) J>S^JI j>UaJ 



jaiaftxtl 





*'_a«JI (3^j3 ^ui icjji^iia YY- J^— ■ ui 

X-L&J (J! («J r-jl->iJI J] (Y) ^jjj\ , n-»,n udj^so 0) « -i all jj^a (Ji>.|jJI *'_a«JI 3 j-i^~- YY J 1 ^ i ■"■ ^_ Tciisj^a 

CjjJl»- jt*—^ 1 " *LJ^ I J ^*'J ^J-^.' (J-Lt-trulI 4 jj I La 1 , 1 -}j\oJI ^j-i^-— JjjLjtll ("\) 4jlsIjJI SU,„Ij^ p^——"tl 
J] tcj>-jQj <>t.-L>iJ ^j-ul i n"* ll (jlj_iXI i«ju2 <- itt rnll x_«i^a ^_ JaAjLa CjJljso ^Jul ijJ_^>Jkl £— /, flia. (Jl t i~ij 
■=>"^— -j > (V) (^yJSjjJI J LtaJ^I JJlj>o_j (Y) « o all £_ Ij^lxjus ' *Jj '-^" i^tla 7t-laJ I J^JJ ig ' "^~~ l c oL><j! <4- ' alj^l 




«.l_a*JI (3^J3 * J"^ -1 <J-°^ ^-J-*^ 1 *'j-^' ^ — J^-i i"i 
_ e^ _ 






J*> 



^ r t 



t JJ>U ) J>S^JI j>UaJ 



jaiaftxtl 




(J-H3 - * uIq-J| 4-g.^ i n 1 1 Ja-ijLa jl <j i n a " 1.* i n" a «JaJLa - X .^j-ul i <!•> II (_j^3^J9 - T iJ^JJ lalAJI - 1 



:iJl3lUIW».Vl 







*b«JI 4j 0^-1 (j-uLiS <Lcj_«_3ta «_a Jij^jJI fjj-a *lj->-l V" £ — J. 



^-i.t. 



»t 






J*> 



> 1 1 



t JJ>U ) J>S^JI j>UaJ 



jaiaftxtl 




jj "^' 4JI (_^l iudj^>J,l 4-La i ul aj <— ij-Jr mil ^IfeJI ** J i*~ ■ (_yic- aJ^i -i (j-ul i »■>!! j^^jJiJI X-^sj /— LaJU 
AjlsIjJI 4 La i ul aj JijJSjJI £_ p^—-»".tl ^j-1 j^— • Jl (j-ul i n^tl (_>^>J^ <L^=j_»- (JJi-UJ 4Jjja- mi, I *1_£iJ1 ^j i*^-* 
IL. ■J"^— j^ SU.-.lj^i CjL>-LiejJI (jjs £JaiL>Jll -ij\aj| ^- <3 ^ :3 *fr P^— "'^.' ^ g ~"-"'M <j-uL±^= pj ^.;' a (f IjJJI) 
i La » i a /- <i i njj o^Lcl JijJSjJI JaJtiia Juis i _yi\ l^sljI i_dj_»jjj (1) '"" ->" all /, 1 a La II (j ilitl <LL)IJLa_a 4-J1 ala i aVl 
il J^— i u< 4_JjIaJI 3j^ .".tl -^Jla jl (jli-l (J"' l< -~ 1 M aj-Hjj t^La- 1 n"tl p La I a ^j-* (jr^'- J ' * ' '" iJUfcj p*^"* •*■"'" 
'" J ' "' -^^ lC - '- ' I "^- i-Jj-LJI 3j^ uJI a <~il-»". Atl tfjufc JJUL.UJ ( JljJSjJI 4_U3^= JjJi^ejJ J al ^— i j| yjl> u^ 

<_>-a>9 4^=j^»- (^yic (jjjL^aJI 4^=j^»- J-aTuja TO (J^aui mm, * Y fJT i\j^. aj-iiil! (_p=>C j-J-JJJ (-dj^>Jtl 

- 1 J -| ^— I ijj i ~~ *~J "OJJJUUS (J ul L=S3 II <l^3J_». (ja^3J 0^-Lt.LO ^J-ul I r < — »-r T 1 (_^2>jj3 4^3J_»- '"■ )l ^— I ljLJ3 ^J-ul I rl -». II 

x_a i. i i uLuj ^ ''j 5 ■«- 1 , 1 JjjjjJI 4_ui^= (jl (_^l .Tt-LTci^i (j ti^ajJI a clLUjl^= aj-Lt.^ cl)L>.Lie_Lll ^j^a 4JaJL><l I JijjSjJI 




^_i")<p ; j-l i^aj AJl ala i uP — ^j^— i ■"■ 



.(0) p\) (_yA -ij^J-!' (Jj^- 5 4-=*^ (jl 4Jaa.^l a *_« i -SjJSjJI <4- p^-— ^-"^ ^"^ j^-— J<if 4-Sjjla 

<Ujlj _ I.JijSjJI r-^ajJ"*] p i ri-*.1l i|_ p^^->"tl i^tlS _ V p^^->"tl (jj/Li^a - Y p^-.-»".tl , U » , >> - ^ 

((j^L^aJI S'iljU.,,1) pjjll p ma. - l.JalaJI J_ai^J ~ p^ 1 — — jl\ 



.(Y) r-^ajJ"*]! CjL»laj (J_ji>- jJI j^=lj_a (jJJu 4J iiaJLi ,JAjj/I ^_ Jl>-J I il p. 



^=^ 



L^ 



L^=V"\ - J^=u 



«r 






J*> 
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t JJ>U ) J>S^JI j>UaJ 
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(J! i Iaj fl ■* 1 1 ?l9«Jl ?-^J^ Ai^J-^ 4-i-ulj.S (jr^ 1 ?<jr"^l U^V JaJLuaJlj dJj^sJkl Jjt ifuJ Jtlc Y"\ J^— i utJl 
JLsJkl TtldJ La Ijufej (Y) -}jJ2jJ! L yj\-i£=D OjjJ^> £-2>J l5^' ^'j- 5 L ^ L iJ- > ^ (jr^Wi ^1 m-xtl <_K=>>3 (-<]j^>J,l 

p^~~ '--"^ *Jj'jj 4-=e^3 (£jT) tiaLaJJI ^ru La r-jjjjtil JijJSjJI .aLal 




^j^JI J**il tfU. 4. J3S3JI £> o-L^=TV - J^i.t, 



8$ 
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(jdj La iflLJLl ^.uiTiJ ((1) (ju.L^aJI r.ljU.-.t JiJj 4J Ua2J ^k.1 Jl (Y) ^,.1 .^Utl *^3j| | j|; VIJ^lAII 
S.ia^.jJUj 4 j i uj-ij-ll j*-JI CjLaLa-us oLsou J>jJ2oJI ^j^a ~«j 'j^~~' 4_l«^= <_ ) > i ujja (£) p^~~ i-Selj| 4-ijljj (T) *> aelAll 




,>L^=JI J^^JI 3JU '2- jjS^JI £j>* ^L^TA - J 



=g=ui 



■•'^ p-~~ ■ **-"ll LJaJLLa 4 La ■ ulaj (_ r Lc2l ^y 3 «Liic . t-> • < >. II ^_i * ■£—, -»■" 1 1 ^,,1 ,^-. t ,_ , , u LLa J -T* (J"L«LIlJj 
<Lc.j_*_uj p ^— i -»-" 1 1 ,yi\ '^— > x^Jlj i La-i uaJl A_a^-i 4-g.^ i a t JoJSjJI 4_i_ulj.i (j£. aJlSJI *_3j jl lL!j_>J,I r-Lsojl 4JL>- 
.j>ejJI «.ljj>.| f^c J>jJ2oJI « La.9 j I (Jjj-isj 4_lLi£. /j ^ i ZaJ 4_2jj_LaJI <jjui> ((JjL-u^I ^J] 4_i_ij/LLa 

4_l3^AJ| ■ U» <>»') ALftdUa 
l \(_)^3ljIu : ^_ Tciis^js jjfc I -i ^-— 4_jJQjl *|j^>. 2l (j^-Lc JajLtiaJ I CjLaLa-ua >jj^~~ '"'"' 
L yu\ j^— - l.^irmjJI rLitill JJ Jjj^sjj *-;-!_ajjl ~ V .Lilt] I 4^jJ<J| - Y.JoJ3_aJI <J_ai«0 4_^i3 - 1 

ifljJLlI (_^Lj - "\.(_£al*JI «j->JI (^J J_aJ3>II J^^J p^— — "^ ^Jjlj ~ ° -JjSail IL. p^— — "II 

■ 4jliinitl iajJiJI - A.(rl-ij) oj-« »1 M.f - V .ajjLlII 



ee 
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■ >liLa 4_l!L*JI CjLc.j_i.JI J_Lc LiUjij i-_lj_>J,l 




t>L__=_II J^JI -J_>. 4- 0_>lju_JI CjUI u_JI 1 ♦ - J^-i .t. 



el 
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LiUjj AJLtia ^j-*^= Pjj^Li Jj^LlJI iajJiJI JJ S1>.IjJI -ijJsj-tl *j-*^= j1 7^3^ (->•) i^d^AI! La? 

.liJj^sJkl 4j>-L>. (_luo> LiUjj (j>'"j\pl rlie-ii! 




(^J^JI J^JI*JU.4-o5l > alltSiL»lqmtl IS- J^-i.t, 
■t^-Jr 1 1 "it I p La * 1 ' (Jl LaJI <_i_oj-iI - V i La » i a ) I «Jl>- ^j^a I a-tAsegJI al_<J3 ~ T p ^— i ->" ) I JaJLiis - V.«.ljj>.2l 

sl^jjl (jjil 1.1-w Jl uaj| j^— j a - "\ .aLlJI .sjJaaJI J_y>-s a^cj^ - ( iiLcl) .JLi^sjI sL-js - i 




p^-.-»".tl daJLLa «j-j'-i 1Y~ J 1 '— - 1 ■"■ 



«V 






J*> 



> 1 1 



t JJ>U ) J>S^JI j>UaJ 







lL-JLl-) tj-u (_)-<-^J 3jjj_ifc jj!l*j ( 1) SLLSJIj i Jjj.jj'l Sj_iljJ Jaji LaaJl ' J i -•»""' ( £) SLJJ- -L. j-4-i p^— -»"tl i LaJ> lo 
jjb I p-— i .(j-La- 1 ."ill p )J« * <ij ■JjJSjJI pjj-« <_r*-> u-'-^J-!' A_jJL<a_s_) aj-5j (V) <_)jjj2l .aL*JI i La-> uaJI a p*^- »-*■"" 

1 1 j'— — < i"i 1 1 _i_ 7U2JJ 

ja^jj ^j^il sj'j^ t^j^ f"-^ iaJLL^JIj < (*,o bar) <_-Jij^ jjLJl l_1j_>j,I 4- p^^"'! J_vL__> 

pj=i_*l!l (j^L^a L*alj (Y) ukjuiaJI «J_>- <jjs I d-t-taelll alii 4- J-*f A-==-*-lll JaJuia .(V,V Daf) ^Ij^- (J\ 
(j£. «LaJ-9 (jjl i nil *_aj I jl (_-i>- < ih^ls c jj, Jl>-Ij j__=j_« _L. _J l<i -— 'I «.1_2j x_L«-i 4j_jj_t__!l oJufc i J a i aVl J I 
4- Sjj^jJtl -ij^J-II JlsLLo L__!Lc (■Jt-uJaJl 0J_=j_« ,JJ ic.j_.jjjj ( j_jl_ii=JI _>J-*J «J_>-lj 4_«_3J -ij^J-II 4__ulj-} 
4_5__u-Lll jji_=__j JajJjJI -l.j->.t_(j 0) ( j_ J L____JI (^JLc aL-JI tl^jr_-__!l jlj-Sii 5J1_>. _?_j ..SjJSjJI Ll«____J pjjll 
.-ijj-jju (J j__>-^(l i— Sj-C. 3'J^'j 4 i ' "i\>^' f*-^' (jLaL*j-_> ,_n a^_i___= <U^_=__J .JJ^J <— ij 1 11" 

: £T (_)£_____; _L. 4_*__bji,lj 4_J_lII s-lj-s-VI ^ya (_r-J~ i t~A\ p La-La ,jj^~~ '"" 
^Lj - l.pjjll jj- pjliJI -SjJSa-l L-aJL-a - V^lj-b^l piajll JJ _i_5_3_oJ1 J-u-sjj ^-IJJ-I ~ Y.rbj - ^ 

■ij-LJr 1 11" (l-oLo) iLaJj ■"' ~ "\.(_JjuLya Tr'j-ij' - .(_jjjJL>- 




. Jiju L_Jj_>Jkl_a (_T-J~ ' "" il p l-^*" (JitAJ 1V ( J______; 



«A 
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IjjLi dJj^>Jkl jij^aij LaJtitS :^ji-ae i n"tl p_La-La 4Ja i ul aj i_*Jj^>J,l ilajtll <JlC. tLajlitd JLc J j i a -- 1 1 ^j 1 ^ 1 i 1 
i p' : ~~' SegJI /) ul '^— » 3.3^ ^-'-"3^ p ^— .-»".' I Uii^. 4_».j.} (V^-^ 3 ' (jr^- 0**-* ' ""' '' p (J-a-*- 1 I* ' y J i ~~ ' '"' 

Jjjj (j ul ■*— ■ II ^_ aj_)L*J,l Cjl^tla ^jLS /JLjJLij <Ll!j^>J,l ajljj>- <*-»-jJ *-a l i * uLuj 4_»-jJlJ JaJLuaJI ^j a fl ^- Lia 




£>*■ L" i_Ljj^>J, I J (j-LJr i n" 1 1 p La * a 1 1 - (J^-— I Ul 
La-4 ((JjJ iVitL) (_y <i i rij La CjJjx-l£ CjlJljIajj/ ^1 <Ji»-l-} JijJSjJI 4 j-i^~ i J>;J>J V JJ->- LlUjj ijJj^sJkl ajlj^>- <L>-j.} 

.SjIjV! *Jlj 4-^*-^ Jl i^jjj 

(j-lir r M*r 11 pfc% it (J^jlII 4JL^L> 
sLUlII L>J>L>- ITJ^aui Jrt nif J I (^jjJLsJI *l a ---»tl ^Lj (jr Ll -ijLJI ^JlaJLI i La ♦ ■ aj : JjL i_dj^>J,l 

^j >i ,1 -»■ '< . 3 ( ^j I ji" I 1 la » ■ a 1 1 pJa-La Jjj^Jo jjx. j l^_reJJ ( [j 1 n" I u p -— -> *»■ " \ I Jait-LaJ 7r<nni La-4 ^J A 1 ■ ■ I J I 

(JjjLl^sJI 4J| ala 1 ul £_ a^jLtJLI ■"<! -»"'a j .^-.".'a JLc.1 Jl (j ul i^aJI xJuj-l£ i _ya\ J^~-^ 3_?^ p ^~- **■" 1 1 '^« up 

.CjU-LitJI Jl iLuklJJI -JjJ9_aJI 1 ^^-* j:<z->~'o> 

' aljl (j-La- 1 n" t AJ-S-i cT^ ' ""'!' ra-LaJLa Jl (yJUj^^aJI jLuJI (JjJ-aj JlIc i ill J^— 1 ■"■ t^jJ^-Luu ijJj^sJkl 

4Jai LaJ l^LJI ^3|-i2 a! 1 LaJI ^Lj jj£. Ij^^J Jt-re-Lia ^JuJ,! ?:ljjij^?l t ^ L ^ r ■ ""< Jl »>^ ^*t> L^-^ ^ 1 - 4 
3_J^ p^— — "tl 1 La » 1 a £-3jJ U^s J-»-lj-II Jj^^JI i^j£ }LaLJ3 JLcl Jl 4jl3Jl^ p^— — 1]| »1 loC JLl J^aL^aJI 
Ijuk (Jji£. (j-«j ?"jLAii >jj ^ "*" ■* J^Sj-ll ,J ^ a ie ' I ifl aj-lLtll CjLtcj£ (_uOJJ ^jjjLl^=JI jl a i"ia (J-^-lS ^,,1 ,^-.tl 



9^ 






J*> 
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(Jj9l^-i tl ,J»9^>J| r-l jj ji (^Vge-aaJI p iVia 

• tjj-U A I q LaJ I (_^3jJs - £.(. <tt i nil a_q.je.qj ( _J ; l__i^9J ( s_sjjI - T .--^_^j_<s ^jju-fl - Y._^-ji- i -3 I aj a - 1 

- ^ -liT^-C. ' '^ a ~ A aI i L-aJI _$L - V .^_=i_t_J! lL-Ju-3 - "\.«_>-ljJI Jj^jil V^JI ~ ° 

/— L___i j____a - ii .(?"'jj) OJ-° O^J^ ~~ ' *-l£3 J ?''-'' -t-J----ll <*_»__i 



12 3 4 S 6 




11 10 



JjsL___JI Ja_*JI fljj JJ t>LJ____Lll (<i__ila I £0 — J__=__- 



JjJJlII 5_3JJ__> 

.(J-ua-T-lII 4 1 1 ii ) (. ( i n~- ( I Jl>- l__j_u-_>j i *_» -a _^-> ^JLH- 1 _^*~ ' (jr4>- : ?' , -J ' _)-*- >, -'j _J-»J-^-JI J_uc __!j_>J,l (J-qaj 

J a '^~ -II (J-s_>JI f-\ jj jj (j-La- i ultl rtsJaJLa rnj a-t-a-j _|a_*JI l, i i h~- lL-oI-kJi _--<-i- "^JJ 4r- p~~* "*•"'" (*-yj 

r-V 1 L-a-Jl (JILa p _a ' 1 , 1 __3^_C _j-~C _)ji_ta j_y>-jL>JI _$LiJI £ Jl>-Ij (_jl_l jjj3 2Jj _)LlLl f J--' I J-* 4r aJ-Ji-"i i njj 

■ J^jI i nil 

iyuM--. (jlj piaiXI Ux^LS J^>JI rljj <_^=jjj <0 *) *Sj J-«^>JI rtaj ^^ ^yli-ljLlI i^LJI J-*^; U-Lu 

jJljsoj (_^jj>JI *I_4-JLi 7-IjjJI (JjLjjI «.j^>JI (Jj-ajj Lh-Lli ijJ_^>m <. i-a- i ill 4ia ^Lcx] «.j^>JI Jj^sjj c t ^-Jjt>*- a 

tJLa ■ ■• J ' <a 4j L^ic- ■ ' *^ a ** " ' "'J.' l?-^ ' "J? Lj-LtJI r-l jj-!I 
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j^j-^JI (j-UJU lj-la-i Ij-l±^= i. rir i ntl ajj i iiLa 4- daJLL^aJ I /pal flj^JI > jj' : — ■ ) ^^jj^jJI (J^_>Jlj (J^j^^UI 4JL>- 4-J 
^^>J| U; ,>,tl cLtajij^ J^l^tl J^j»JI r-bj (jr^-J (j,^ '^« ^aJI <— sMUi^l (_J*J Liilj i£JjJ« <<JJL>J*I aLu-^J 
^IjJLjj (4_JLi »jJji.l cij^' Jljj-j L4-4 o^y °3^i Lh 1 -^ (0 H-lP' 7" j 1 ^jj (A) ^g^itJI Jt-t^aJt,! (^>- ^^Ic^ 
^j-l^-— 4- p^~-^-"'^ (_hiIj^= (jJ^I p^~" *-"'^ JaJLia *-Sj Jl LiUj i^-ijjj **~^U~~ "^ Cr^ 1 ' LJaJLiia JJ ^ITlthj 

.(£*\J^=3lAJI) .aJL>JI I juk 4- .sjJaaJI 4_u^= o-« J-La-c^ -J3J93JI 




4- ckiu^ji ^ll^i (i^3j (>ui^= u^ jpuji ^u^ ^i ;_$!) n j^=u^ j*i^=ji j^»ji «ju. 4-j 

LlajLLJaJ OULt£ J aL^a II (J-ia-re-U f-\±jl\ /— g3»a (_ylc JaJLuaJI i_3M^>-' (j i*n^lj-ij A Jut-La 4 1 i*ii <. 1 -a- 1 ntl *_«_3£A 
j^J^. e^JjJLl (jii-ljJI l^W *J^ J-f^ ' '" * ' \' L* 1 - 4 J Al "Vl <_J*1 b^Ui-a ^ii-ljJI (^LJI 4jl3J_i3 ^^iJjJI i^LJI 

• (j^lC. 'V'ijI-^ (jyic. (Jj i,->->tlj ^^— i-fclJI 1 Vit La (j^al ii Vil ^IJ liltj i_£J>Jjj rtt^iolt tI-Sj 

LLa-tL>Jl Jj^— 1 <"ij 
JjJSjJI .i-l!j^>Jkl ■ "il'iljU , ,,lj (. (-a- 1 ntl aUj^s <Lx^ jJjLira (. <-*■ 1 ntl *_a-3t/J CjJlj>o JjJjjJI 1 La-iLv Jj' : ~~ ' '"■"' 
ALa-1^5 --""'" LaJtlc .liti ntl CjLaLjj-is ,»La| (jj^o ^j aj<JI CjLaLa-La ^j-" (J*' > a" '■" a J^~* '"' ' ,jj aj<J« I 
<La^C. (Ji>-lj lia-iiiell f-Jj-"-u (-*Jj_>J i.iti ntl 3 jl o-C *l_ul CjJl^kjj ^Lh^*""^' ^J-^- (j^! J^lLSkJI ' " ^ ,i: ' '-' '-. '""" ' "^ 

JjLJS Jij^j ^W^* J-"^>- J^=^SuJ aMjt VI 4- 4j«j3 Jj^>!I J-«^>>J Li!j^>Jkl (jJJ Ji^ljJI *I_^JI (JlP 3 "^' 

Ja-iLa. y }j/—~ 1 '"'" (jr^C- (J-a-<3 Jij^jJI (j aa. cliLoLi^is . «.l^-JI.LaljjJI j-<3G umj (Jl t i'i^I 4_JLiil (J^li>- (J I « i"iM-t 



1^ 
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jaiaftxtl 




3!>^>-'^i ^j-^- ~ ^ 







'Kl^ 1 Jj^ .1." <laex> IV - J^ A 

.i^-Lii^/l Flfei! f»L«3-x-a "~ V .^ji^-l i nil (jlj; i nil >qJa-La ~ "\ JijJSjJI iitjJa^ 

Jj^La JLtLi^M 7-LlLaj jjjj ^? i_dj^>J,l (jl l_Ll tlr^JJ £A J^-— ui 4_JLlII 4 <imjJI IL. 










J*> 
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LiUjij Jj^J-JI <L)-alL Jjt ill" (jr JLc p^-— SelJl 'LJjJ J-g-tj .0) i_3j_LaJI (j-a SjLilj (0*) 4 La flj IL. jl_p -Sja-jJ 
0) iLaJiJ Jl uaj| AjjIj-aTmil IL. <uJjpl Aj1l<Tli V! LiUj ,a_u ^?j 1 j '"-*.'.' (AV)j (V* ) ^pla-aJ (j-a J^= J-i-ajJ 
.( ^ ) /<l2j i_3j_LaJI p^-i-»-"tl 4_jJbj_i (Jl t" mi^?I (Jj Jtli-a jj^a 4_a_}L2JI ajLi 2 I 4jjlj g" i nl Lit! Jl^=j /a^autlJI ^Lj-J 



fe"^ 




( j\>.j_a ( ^ ) 4 La 2 'J ( 1 0) ■ "' La 2 ) (j_a J*^- 1 (Jl L<aj| 4jjlj <i" i nV ciUjij J>jJ9jJI 4 ^- ua ^ <_)-*£. 4jjIj o"ii nl daa.^ )J 




- 



«rlfcJ^4 



pi ~T| [~tw lie] 
1^11/4 

© e 



8/' 

T 



A 



l ^ 






jjJj cilj^Jklj 4_ul_lj^=JI ajjl jJI * J^=_ii 



tr 
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.7-jIiLa JLtji^l ^LliLaj JJ^ « L_}j_>_tl (jl Li! (jr^-fLi ^ J^-— U) 4_jJLl!l 4 quijjl _L- 
___a 0) l_3j_I__!I Jl Laj| fl]__2Jl 4_JU_c. J-t-> JjJSjJl 4jji1I_> fee jLilII fllaJiJl 4qinjJl ojufc '£- i la -^N J 

.(_pajLjJI 1 1 j .^» » ^j-c- (AV)j ( Y * ) . 1 i- 2 ' jj^s (J^ 3 (J La^j 4_lLjJI .aLa p^~~ ■ ->" " '^»lJJ 




.fjHajz Jl t i'i^I ^LuLaj JJ-^- 1 * t -^J- >1 -^' ** J *J 4' : ~"' S >_ll JJ ^ (J^aulj 



-L. JaJuiaJl (jLa 1 J_>-lj (_£j1_ujJ jj^~~ '"' La_LuC (_--i4>J L * a J^* * j '■"*' J '^* a Vl 4 *'j 2 >< 1 1 jjj_jjl ^j i~— » 4jj^jJ 
4jjJL>_U jjJSjJI 4j o~— ' -il-i>J iLajLuaJl (jia-Loiso Jils_3 j_tJu (^l J_u^?l i Lai uaJl) J>jJ9jJ1 pjjJ. 4 jlii i nil i__9jJl!I 
(j-Uj 4 jl A , ,.tl i_3jJl!1 lA- 1 (J- 1 ^,?- 1 ' (\^—~-~ (<u«-u-> A-lir" i n \ i_3jJl!1 l_L_> _|_ i Lai »^>tl j_^ia-tAJ< ■ 4___=_jj_t,l (J^>- 
fec iAAjmI] ' Sj-IaJ I -L. tiaJL-iaJl ^j-^ die I ' -*! ^ .^.tl t_j_3 JlLl3 .aI_«____!1 4^tl3 j 1 jJLa j-cijJ J jjJ9jJI pJ->-J -!__». 
(«J Ijlj .^Ij-b^l JaJLuaJI 4.<t... J! ^.Inintl c_3j-i-!l <4- -taJu^aJI J^aJ .,-L<a_o_-Jl J^lc. -ticj ^Ij-u^l ilaJuiaJl 
(j^aj (Jj a Lq-t-aj' I 7c___ fe*&j t_H-> 4 i i -Jul (. i i n~~. J--tTu /-la- oJI (_3jJlI1 -L. i La » I ia ] 1 (jl-3 <Ulj_i_uJ aI_«_-__1I (J-lcj 7-J-9 
4 La i "Ij^ 1 -Ll3 p~— ' ae-UI *Tu ■C.-J-ia-Ul aLaj-o ,_ <i i g s > ■■ « I — * i '<* a aI_«___> l _ps^>JtJI LlUjJ ajj-" i n_tj . Jj-LiJl 

Y ,J_____i 4__im 1 J_taV 5j--1j 4r (*-==-*lI! oJl_»-j (j_a 4j_j_J > 1 oLiajiJl 



1i 
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-ijSjJI iala. 4- p^^-"^ 1 Sjjlj YJ^ 3J i 



no 







(KE-JETRONIC) 4i»iJu? £l -4 ^Syuliywj j£ll :>fl>ll tf* %&\ 
vi-j*.- K- Jetronic j-ai+Jil cy ^a-uL^=L t dl <>a*Jl aU^ jljUVI ^iaj i^=j-<i oj^U jlH 

CjIjUJI 4 i mj (j-a J-tiSllI lLUJl^sj ^L^- »*Li^=j <»jJiJ9 (jr Lc J J L^a^el! liiljj SJjJlC Cj^LjJuu 4_cLc C.JL>oi 

.ECU Lujp^aJI p^— *^" oJl»-j JL>-iJ («J -^-3JLki t,3!>t>-^l &£■ <L>JI_iJI 4-ajLttl 
pia-La-i (J J i"i i ul a />i-L_uJI tju^ i ntl p la La eLiJI p_i C-^>- iJLc- <5_U -i^SjJI i Lala. 4-u.uJ ^_ p^~~ LSeHJl pj ct-_L>- 
4^luu (_yic (J J ' a "»■ I * 3 A-U^j^aJ^fl p^~~ » ~»"'' 3jL>-_a (j-* 3 sjLiful (jjjjJa ^j^- ^-> p^~~* ~»"'' pjJ /g i "^'^1 Li a jjj J^~* 
SjLful -!U/» V tl!j^>J,| ajlj^«- <^>-J-S qm\ ui>J a Haiti Jjj Julia LLLlJei,! i_l!j^>J,l J-tJ m "< aJL>. IL. Jl-ls- ik-tL>. 
SJls-^J ajLil *LLa£.^/ (IJlaI,) ajUJI (j-ul u>J aLIo-LII Jijj i dJji^aa Syw^"^-.NI p^— -»-"tl SJl^^J 4-uL)j_4^= 
ALa-La (_r^- ! UL ^°S Lr^J^^ 3 ?-l"ii<i 1 a Lta-Ll I Jijj <_lLtjL^=j <L>-jL>JI A-iLaJI 4iini ^jg. A_uj_p^=J^fl p ^- i ■»■" 1 1 
a! laitl Jijj l1UJl^=j JL)L>JI TtlS f-i-isj (j-C A-U^p^aJ^fl p^~~ LSeltl «Jl»-jJ 4_uL)j^^= SjLifu] »l Lag. V JjJL>JI 
«Jl>-jJ 2jLil r 1 lag » *'_a«J' jj-uL-o^- (_>*3_>J9 f'jj (-r^- Cm-tiaj , -^--i :> " (' '#T^' c3>^ (J- ^-^' Sj-tiLLa <LajLiL«-i 

JLll i ntl <LflJuie 1 1 CjL-uI i n-stl (j_« <La_iL2j| CjLaaLuLl 4_>JLfct 'UJj^ll^=iJ ^1 p^~" '-»"" «Jl>-J isLiisLlJ 

p^~~ ' "*- ' pj-i i>t.-L>. /— m-JaLli "jjj j^~~* pia_La Jl ajLiful Ajj^Il^aJifl p^~* "*■"!' 2jL>-_a (J^u^j '•-tP'" ^J ^~* v 

ALtaUl I Jufe (jr Ll (3-LLi ^..-l>. 4-alliJeJLl tiJj^sJkl Cj^?L>J AjUcTli-uI ic.j_uj (jr La£.i Lj-a Lu_a_p^=JJ ajjljjl tlai '^; 

.KE - Jetronic p^L 

********** » ** ** ** 

■J.a-«JI 4- p^ 1 ^— "^ aJl^-J ^^ Jla1»j Alialll I jufc 0VJ^=lA!I) 
p la-La ~ 0jj5jJI Tt-iijjs - £jj5jJI (JJula - Va-uLjj J^-— !l <ie-uaJL I ~ Yjij5_^l (jlj^>- ~ ^:CjIj_^=lII 
pjj^a - V i SjjJlLo iajLLa - <_)*\ t^j-ul 1 n*«.1l i _j^>^5 — 1*\ — *'_«tJ' (3^^ L>"' ' a3> ~ "^ /yjljLuzl 1 La » 1 ia 1 1 
!«_aj»ja - ^ <(?"UtjJI) Jij5jJI jj-Sj*. ALa-i-a "" A p^~~ ---"^ a5L>- - ujV 1 p^-,-»",tl ^j "j^— a ~ IV Ji^5jJI 
?-l"iia~ ^ V < JL)L>JI aL^us ~ \ Y t (_^jljj>. ^^J-aj ?-rnio - \ \ JjLlII (_yic (J-iJi tVi!) ?"L><-1 ~ ^ * t <■ <t i ntl 

£ g. I La » I *'_4tJ' AL<3J-i5 - U ( L£j^>Jkl 2jl^J>- A^»-jJ ^j-ul ) n^>- - 1 1 I Ju_t jjj/Lca^- - I £ £ JL)L>J| ALa-l-iS 

«Jl>-j - Y* - 1 p^-"- ■ (Jj^j^a \^ £(J1 1 i"i^il fjj^a - ^A - ' ^tHJJ' 'i^JL? j^~* '^ (J « u.i a ~ W 

.4jjLLJI - YYJj;,y,tl^LLi*- Y^ <^u i; -^-,t)?l ( n^-i-fci]| 
_ nn _ 
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JJ aJL>-IjJI *IjJI " a ^^— ■ (jic- ^j^>5' ^^-i^— <j-uLf3 4r JljJ -"^ L ^Hi>4-~> ^J - i_d < LLmL-u^l jjrtjfcaJI ^a 

CjuLu l _ T ic 4ljt i"i" £— Sajulj L£Luap-t>. (_£] ~ t-i! ALku i L£Lua>!Lt>. ~ t-i! a I La ' ) 4Jjl aJU ) .Li!j_>Jkl 
i La i i ia ' I jt i ii a ^_ p ^— i selij Sjla-jjl oJufc P^~~ ' **•"'" <J_L>-J J- 1 ^ (j-" tJ L*J (_^J' OLml 1 1> ll 

■S jjulaI (Jjt i""ill lLs^j-iIi d 1 1 u",'i 1 -i^-» ^ '«j 2 ~- 1 , 1 jijJajJI 'Ll4j==> i ' n ^~^ * i_cJJt ■ - : -— ■ j 1 j j \ < <*jj $ ^—- - \ 1 

i^Luj^ILl^ - ill *_a <UjULa lLLuj£^Ll>- ^1 ~ lLI ALksj JljI_^3~ 
"•(jr-Aj l1Ljjj_^Ll>. - Li! a< t-Laj (JLc 4 ji nj'ij JtJI^ 4 -*- 1 j' '— Lj-ij^ri-L>. (_£] "" ijJ a Hal] 

t^yzAse La -ijJSj ' - - j" ' "'~ i 

i_dj->Jkl (Jjt i"i" (JjsI^C *_a cJij^slIII - Y 

(Cju^JUI ^j-a (_yJL>.) i ala.il CjuLaJ - V 

J>jJ2jJI <j-a jj] J^— ^ ^L^- ^J^ - £■ 



■w 
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ECU 4-Uj^I^=JJ p^— -^" a Ju»-J JL>--i| ~ ^ 
,£y>.LuiJI tju^ i nil p Iaj a jj-a 2( JlJ ^ . aalal Li a_9j j^~~' p-La-La *-ti_J - T 

.ijJj^>J,l 4-Cj i nt I (j-ul i ii^- _ \ 

. J>_jJ9_aJ I f j_J-a (2>C. JaiLuaj I pJaJLa J ua£ - 1 * 

J^-* '"' 4r ? c -'*^J- a J-^ 1 - ^' : ~~' 4-jJi-j-I' s-lj^>-2l jjjs ^^jljJLi^n i La » i a 1 1 ^j-a »jj^~" '"" (-jIjluVI JaJ» uaJl pJaia 

- O.jl i^ia (^L - i.ukjjiiJI jLa-t^-a - T.jjIjjJI JJ *-3-1j-!l tlaj. - Y.£j_al! <j-a £-»-l>II tlaa. ^- Oi 

(» ma. _ ) * p^—-»",tl ^Lj - Vj-lj>j _ A.^La^-a «Jl£.LJ9 - V.J>jJ9_oJI Ji«-Jua ~ "\.4^=jj^La ^Lj «Ji£.LJ3 




, U ♦ . >> 1 1 p u'<i oi~ J^~~ ' ■"' 



\A 
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4JjLolL)j duLj ,J^=lAj a I la ' II (Ji>-lj i LaJt uaJI (jyic 4_LiaL>m ^ I JlHj'^? I JaJuiaJI rt-LaJLa J a-C (»Lg-« (j_« 
4 La i ulaj J-4JU ^_C JJI p^~~ i-SelJI JaJuis p La * ) (_£ JJI cJLuj^ILs. ~ t-l! ^_ ^ji^-l i nil jj\^j i nil p La ' a jjx. I aJlJo a jQ 
Jaf 4-1 1 i^ij 4laf J (jj/Lt^aJI (jr ic tLajJijJaJI i_3^ll>-l <Uj-La-Ll J-«-*J (j y^3uJjJ. U~ll A Hall I I jufc iL. Lai ajlj^>JI 
^5->-j *_a (Jl^- ll'uLJ a I Lajdl Jajt-iis S , i ^_3^_u 4JL9 4-tlg.a lLLjj^jj*. — i-d A- (jr^ ' ^-^ ' JaJuiaJI ^aJajLa 
^ys iLajLaJI Jij-SjJI 4 j-i^~~ * 3_}i_!J *_a L"uu JaJLtiaJ I ^ ' ' 4JI I o^-* ~laJI i.iTi u j-u-ulj^a A. , U ♦ , >. U i_3^Ll>.l 

(j-JL>Jl CjLaLaj-i5 (Jj 4_ui>l JJI jl 3 ^- < <a 1 , 1 

: 4JLa-C AJLjJa 
4 _ r lc Jaju ^»jj pLajjzL) i LaJi uall IJ^JJ *\ p^9j (J^-J^ (j-° (J^i-jJL) JijJSjJI |j_u 4 se i ^- 1 , 1 (J-a-t3 Lajtlc 
rtaj-ll i^=j_>J Lt-u LiUjj ) * a! -^ call juua. (jJL-1 i La » i aj £ pJSj JiLiiai.1 i^LjJI La-Lu Jii.Kil JJ A pJSj rljj-JI 
JJtjsJkl jlj) miU r I j" i 3 "^-^t^j- 1 < *-^ = J- >l l' (J^ J* La>LaJ I p i n~>- I a a j" ) aj i '^ a 4^1 i u-a i_l!j_iejJI Juljj (JjLjJ /Jl 
tiJj^>J,l rl aLaj JtJ£.j aI t L^aJI «JlC.L9 3^=*" (j- Dl>*^' L^i ^J^-^' f^hii uLaJijiaJI pJi-La J -T* IJljj lLUJljj 
i^=j^>iil aI »ji<aj| sJlcLs IJjJJ SjjI jJI (Ji»-I-} i La * < a 1 1 ^j a fl 9e *_' LlUjJ ^-=tjjj (J-«J<-!I <j^. Ji_aSjJI i>'^« i—oSjjj 
4- (j^Laiol (^1 j_Uj LiUj Ju£. aI a-LaJI SJl£.H (jUu ^^Lv £ jLkil i^LJI ist^lj e^ 1 ^ L^l ^J^ 6 ^' 4- 

. Ji_a^aJ I JaJtjLa 

4_l!L1JI jjlo[2x1\ £_ya Ijfijl] fjjja (j)J^aub 

- *\ S'iljU.,.1- p^—-»"tl iaL>- - £ (^JjlaJI (jM.tl - V p^ 1 ^— III uJu^s ~ Yji_aS_aJI J_ai«-Ji ~ ^ 

«Jl£.L9 

jajji ju: - c tySj^JI J^»Ji JiUi - b ,_l«j v ^Jj^J.1 <_P^ - a .OsLci aL«^ - v aI^-4 



.^LaL^JI 




JjijJI ^jj^a ,_L*£. Ja-lj-a J^-lrli 



n^ 







4 ''j 2 *- 1 , 1 J>jJ9jJI 4_ui^= JljJl^cjj J>jJ9_aJI fjj-« j^J-^-i *'3tJ' (jujl ki'v (_>*3^JS 4^=jj>- jjjG J^ s-"- 1 

^j-ul i n~>JI ^jjj-us 4^3j_»- (jl .i_l!j^>Jkl 4 la i ul aj < lj) -r i u II *'_£fJ' ^ 1^~~* (_p-4-l (_>■"' i n** II ^jjj-us 4^ajj>. (jl I i ^-— > 

(Ji-lj ■=>"^— -j a. (jyic I J-»vLt.a JijJSjJI ^^-i^— <4- p ^~- """'J iS'^3 f-^'jL) ^° ' "l?.* P^~* ~""'^ ^"^ j^-— JJ J Sj *" 
*j^>JI (j^s -ij^jJI ujL^iJj I JJ (V) 4jal*_!l CjLelaJI jljJLs '2- p^— — lib (Y) > j..j^-.tl ^aJL.(o) 4JljJa^-uf 
i- r i uLJjja (^-Lie-tJI) CjLaLjj^iJI JJ p3 (<Ujl*JI i_3jJl!I) i La » i ia 1 1 jjj-^ CjLaLs-uis JJ 3,3^'"' O - " ?"j" ii \ I 

(jLa 4JLlJa (j-ul < »■>!! (jlj_J,l <L^=j_». c^JL= I il^— a Ljj^Ls (jj/L^usJI (jIj_lU <L^=j_». *_« ^ "j^— ll 4 ^ = > = *- 

x_ojj_i LaJtl£.j < J>jJ9_aU CjIj-«-<i^= 4jjJL*JI CjLseHaJI ^j^a (J-ils *j^>- 7tilfl-i (—ILlILij ^LJLa x_jjj_) ^,,1 ,^— . tl 
JJ Jl^aJSjJI ^j^a j ;^~~ 1 ' J^ uj! i ii MJ 4_JjiaJI iJj^iiJI ^2>a jj^=s\ *j^>- 7=^-^ j"'^-— ' JLc ^1 JJ i _yu\ J^— !l 
«.j^>Jlj (j-ul i »■>!! (j'j^° 4 ^ = > > - (1^4 ^rr ^* *^^-C tiJLub <jl (_£l (<U_ol»JI i_3jJ«JI) LLaJLuaJl 3j-^ CjLoLs-us 
JLc j_£jj>.| SjJ9 I /^ \\ , >," 2j^ (jr^J >J '''-—' I (_>"lj J^ p^— »-■-"" JaJLLa j2\^ S-daiaJI 3j^ '"' (j-* 3 TV * '. I 
A^=jj>- f-p-> ,_; "' '^~~* II (J-*^>- p^~* •»■"'' JaJLis cJuLlaj {j ja 3 Ly '"**''' U'^^ * i ^~' i"*^ ** *•** ' 'J.' ,J "' '^~* M J^ ' "' 

.4 i na^LjJ ^j-ul i n~».n (jlj_iil 
(JJl^jj Lilj^sJkl *LiLsJ «.1_<jI ^-lLClII £yi ^yj\ L^aJI «_L»J tilljL^aj j^^ojJlII ^jjiAl! (A) ^j-^ " Lll aJl^t" i uJ I o' : — i 
JaJLLa f»3-aj dJ^_>J.I $.LolaJ JlIcj. . ^^Jij tc-ltclo J^-* ■"' ' (-jljojzl JaJI iJaJI A_ p^~" LSeUll > j^— > "I <L2jjJaJI 
Jj^jJI L-ij 1 1~\ aJiX.j i LaJi iJaJI j» I ^— » a« J A. JlcI i ii ) L<i^a ^j-^ )l aJI x_a ^ ,,1 ,£—, \\ ^ulj JLc JaJLJaJLi ^^—>f~A\ 

3j * ,~,A\ JLc JaJI iJaJl ^_ (jlal fl^«j| CjIJl>-Li Jij^jJI pjjjo 4r- ^-L^J^ ' * ' ^ <3>^ CjLaLij-a ^j ^" 
dJj^sJkl JJ uj^jt i ii U *I^«JI Luj^aj (j-ul i ii*«.1l (jlj_iil k£=3jj>- tj^i ^LaJ* ^^^-C J^-JJ 1 ~-tP" 4_<J_g-LaJI 
^j^— < ' -^— d p ^— » -»" 1 1 (j •\'^~~' a < La i ul aj 4Ja^jJLl Jj^jJI <Lm^s ti Ar I <>>^ JutJ ^'^tJ' d J ^* : ~-i ** ■"'^ I '^ i a 
, U« .^-tl 3j^ CjLaL^a aI JlJt" i iiU LiUjij 4-daJaJI j j ^ ~A\ JLl i La » i a (3j>^ CjIJl>-J /ya JuV Lliu JaJi iJaJI 
. 4 jlii i ntl i_3jJlIIj 4£aJL«JI i_3jJ«JI ^j-U LjjLj LLaJLia 3j-^ CJJlJso ijjuii LLaJLuaJ I ,3j^ CjLaLu-aj (0 "IjJ^ajfu) 
JJlC JLc <Lcjjja (j^J - Jj^jJI f"jj-« 4r ' , ^^~'j"j ^ "*• ' " « aJLcLSJI JJ pj-i ^j^a i La » i ia 1 1 3j-^ CjLoLjj^sj 

4 jlii i ntl (j^. <L^aJLt!l i2j_iJI J '-""^JJ 4-JjiaJI jjjJLfuJI 
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11 



13 



8 9 7 6 



lLjji i^aJl 3j-^ dsLaLa-i^o 0*\ (J^aiji 

p^ — "H L yu\-i^=3 - I <jJL>JI CjLsUj^s Jl <_iaIjJI JajJI - V aj^L»-!I iajJiJI - Y J>j\ail J_^»--s ~ ^ 



V a! a uaJI ^j-^ '' ' 



*\ jft^aLSelJI iiL>. 



. fjjxjJI Jaj» - ) V 4J9L1J ,»La-i,a - ^ Y ^Lj^^sjjJloJI (oJalX I ,j-a J>jJ9jJI - ^ \ i la » i ia II (j-iajlJ ~ ^ * 
SJlcLJSj (^yjLij^^sjjJtjt-JI JaJuiaJI p Us / a «_a LlL>- I ^ 4 jlii i nil i_3jJl!I Jj-sjjj (0"0 J^-— iSJI j-kaJl OJ-" f ' *' ^ 

^J *_a 4 s J Us" as a . 1 j Us 1 1 3j^ ,",tl » iL^sj^s 4jj1xJI i_3jJl!I )>_l^>-j <L>j1sJI i 3j_iJI A- A §i ~^j " , < """ 

4_l^=jJ,1 ^j-^ jl III SjJ2 -a Us . ,,ljs i a . 1 j Us 1 1 J^j i? Mill (JLi ' LaJ» LJaJI jjj-^ - i ^ L - >1 di LaLiJ 1 j •'■*» i ^y£. 4 1 a i a a ^ ij (j !L>J| 
»1 mi ill (^IjeJj 4_L!_alaJ| 3>2jU1 J}L>. <^9 4Jal*JI (_3jJLj| JJ t_ll mill J13S5J I Jilj IjL^ .4jlrtMiH <-3jjlJI '£- 

. Ji-u.1 ^1 o>tl 

Electro - hydraulic pressure actuator ^L^^agjju^l JaluaJI pU\; a 

4jjj^l^=J^l p ^— -»-" 1 1 «Jl3-j (j-a 4JL_ujJJ ajLi^lj iAllieJ,! (jJj^ssJ.1 Jjt mi" i_3_aj_Uj (jy ic 1 jLalkl 1 

1 jufcj tiaJuJaJl Jjj-^ ■"'! al i '^-1 4 jlrt 1 nil i_3jJl!I £_ 1 Lai tiaJl j-<-*J ^Lij^^aajJi-uJI 1 La i 1 a 1 1 p Us /a ^jL^ ECU 

. Cj La Lj_oaJ 1 A Us , ,il is J 4 ''J 2 "- 1 , 1 J>Jj2jJI 4 ' <s^— ■ JJlJSsJ MjjJI J-lt> J-LStTlJl 



v^ 
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i,« j LaS (^£, giTuj (_£JJI OY) (j-u-dalim *-;-!Jl». XJagjiljj <-£Jj^>>J ^) 4j>oj_ii 4JL>-IJlJ *i <;<,-> OVjJ^aLiioJI 
ljufcj liv_/U p^~~ «-3eqJI «Jl>-J (j-« 4_L-ujJ,l SjLi^l SjJ2 (. i i n~>- (JLc 4_>.J^ ifgJI <L^=jj>- ^_ (jl p ^— ■ ->" ' fj* [i\ Sj a 




^Lij^ajjJi^l ^laii! OV - J^-iMt 



Vt 







FUNCTION <tW ii^L 

«Jl>-j (j^a 4_a.}La]l sjLfu^l ^^j£. ^ljLlII q njt^LLt.t.lj V /<uljJI (j int/iLLt-al] /- 1 <nt-<Ll«.t,l Jj^J^JI CA 
CsljJu dJLafcj /c^j (j inViLim ( . < LaJ3 £_ Lg-uaju *_a n! uajj 1 al uaj *\ ^j 1 ail I £_ jJjJJ (_£JJIj p^~~ ■ """'^ 
«LajjJa Jl>-L) /<u i_£j|jJI j^=aj_U (J^^- JJ^ 1 ^* *i$|>J ' da-all (J^>- JJ^ 1 (ft-ilJJl (j "^'•^' '* . i-iJ ~ \-i2* (jr^J 
(j-a sjLiJ Cell njl IjLa C-ll a Ltaljjlj (JjlaJI £_ tjlljjl i h"U ^j 4_ul_ij^^=JI ^ [nt-iLliJLl £," j La 2 1 1 <J^L>- 
La! <£j j alll <_JJ9 ^Ifi. jj^-."tl (jjijLLim JJ3J3 (jLa 1 ^j ^y^jLLiiil < alj| Jl 4-Ujp^=J^I aj^voll 
C-uLUI ^ njViLLm JJ3J3 O^ 3 ^^ ^ ^Liia^a jj^~- _' (jl Lalj C-uLjJI (j <ntiLl«.I,l JJ3J3 Jl LaLtia^a jj^~- J (jl 

(jLa ^lii i nil ^j i njtl a j ■<- SI j (^yJ-a-L?! LlUJI 4-^>JI £_ /<u-ujJI <4- I -i^-— ij^-jj j'^-'N q <nt-<Ll«JLl J^aj^ f-" 

(jLa j—ILlILij O-iLdl (j "j-Lal tiil Jj^JiJ f- 8 (jl " ''-'*' a ' i J ' * L." .!*.!'''*" Od>-*"^' ' ^i3^ .JJ^"""*" £." lia-all (j njl^LLt-a 
ujL^ta «Li jlj (_jjJI (J-a i u| Jl jl i mjIIj (_yic-l J] o-*t^' ** $~*~ Lh* ^ ^ C^J O^*-" "* ♦'-"'* Ly-^- ^- | -'- a 4->.j^ Jul I 
^^-i^-— <— il i n mj <U_oJL»JI i_3jJ«JI £_ Ja_» tiall j '^~- - ;' a JijSjJI <Jji»-J ijtli tiiljij J-ajJ -L3 , \-iL <j-GjJuJI ujjLSj 
(_^JjJa (. 1 1 uLJJ Li!l_ak (j_a^=»jj ^ Y (<k^j l^W ^^ ^j njl^iLLt.U (_)Jl>- 2_aS jij^~~ 'JJ Cj1_SL>JI (Jl j ;^—' A9^J 
, U« .^tl j ,<^-,^,3 Jij^jJI 4_l«-^= ^-« (^jJLjJLij 2Jl^-jJI (2>-a aJLuujJLI 2jL!u^(I 2jJS tlA-'J 4_>iJ^ mi It ^ njt^LLt.U 2_aS (j-Ll 
(cSj i^LiJI Jui (j u-tLaLlJtil ^-!Jl>. a_aS jj^~" 'Jj? CjLlSL>JI (_JI jj£=i\ J_aSj 4_uj-^= ujl i u ilj 4J_ai«JI i_3jJ«JI i^_ 
(—ILlILlj a Jl>-jJI (^ys aJLuuj.1,1 SjLi^fl 2j^ lA-IJ 4->.j^ Jul! ^ u-JaLlLil SjJ9 jj 11 - 1 L^-^J-* 3 '- ' i "LP LiJl_ak (jj^~* 'J ^ V 
( _ r l»J LiUjj (^yjLij^^sjjjLji-JI /<sla-UI (_JI SjL^J i^l 4_u_^p^=JI (J I «Jl>-jJI <_Li^>J raj Ijj -ijJ3j-!l 4ja^-i «_a 
Limp ) _) i_3jj^«J,l AjJjp^aJ^I SjL»-_aJLl ^jljlail { yaj^aisX\ *j^>il A>aj aJL>JI tfjub 'A-j 2jL>-_aJLl >LLa£. 
.tcJI ...(j-a^JI 4Jji£=3 jl ila-iljJl Aj^all jLj£.I (_$! (jj^ <Jlj'.-' j^ 1 — j a 4-lJ^I <JJ j>Ltal!l J-Lt-tTali (home 
^ Y («Sj ^ SeHaJI ,j£. I JlJJJ-1 4->.j^ ifgll ^j-u-Jo Llii I (_iJu><j t_aj i n^ p ^~" »-SeIlll jLu *=* -i ■ La a '"■ ■ ■■^-»« «l l^lj 
aJlJt'ii ii \ ljuiij 4j_al«JI i—SjJlII ^_ jLlII jj^a A^il ^j^a *j^>- /Jl JoJLxiaJI | _j^^->* ' i_3j_i_u lLUJlij OA J^— » ■"■ 

.tiJjj»jiiI 4jJL«JI CjLcj mil Jtl£. J_aSjil » ^^ Jila jLC.L_ava ^LLai^a 



Vf 
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LdJj^Jl-lA Jp^aJI pt^;tlflA - J^=LUI 

i_flJLa _ *\ (■ i njVil_Lt.a (JLs^a - JijJSjJI /Tj^Jta "~ 1 <jj-a (^^jJs - V( 4jfcj3 ) 4^tl2 "~ Y JijJSjJI (Jjio - \ 
\ ♦ JajjLa jl_«_i_u^a - ^ L*j|j 4 j i njVil_Lt.o — A <L<ij|jJI 4 ji njViLliJLl (32J3 ~ V ^Lij^^a <- i rnlil_Lt.a 

((j iijloLLt-a ilkaLi.) 4_iJJul>3 S.Ua - \ \ 4_ul_>j^^=JI 4j i njVil_Lm (jj^JJ 

Jjjl_>JI aL*.is> T-lluLs 
(J^J>-^LII icj_u/ ^_ (JjLJkJI 4jjlj jljJLa JljJlJsIlJ 4_UJ^j^=J^(l «Jl>-jJI (Jl ajLij (JjLJkJI *Ijz-u3 7-LLLo Jjj/jJ 

JlJ-q-tJI (_yic ' , ^~~'J 'J JjjL>JI aLi^S ^11* 4.1a I ul aj (JjJJUJ (JjL>JI pi I n~>- (_ylc ' , ^~'JJJ (J *" ^-» II ,J^J>J I J 

- :*!>».Vl ♦ 

•Lcj i nil ^j^i^a^G JaLaJ - £ .(_3jL>JI aLjj^3 ^j »g "" V <LaL^= - Y J'"^- ul JjiJtlJ (j^a^lj JaLaJ - ^ 

■ AltkJI 



Vi 
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(JjLJkJI X-l&J aL^-us ?-LLLa ^ - J^— » lu 
<UJ_^=j-«}U' <LoL^=lJi uilj^so (-JLlILij .(JjUkJI aL«-u3 N J "t^* 4jla ijj^jso JjjLJkJI (JJjjcjj Lajtlc: J^wlII 4_HjjJa 



Thermo Time switch ^jlj^JI ^j- 5 ' C 1 ^ 

.^jIj^ji ^jji £-iiai *i>.f 



V« 
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^J^XI b'j^ ^"J J 



. jjLJI (_ylc (Jjt (""ill aUjz> ^_ ^^— i >"ll i ^ j * \ 



jl (JjJlJuIII a jLlJ i]L». £-J f»L«-*^>JI Jj< nil ap£ (jy Laj_!l ?-Llfli,l -SJ^kJ I JjLj-II (jyic (J-ti-ifulII 4jl of J^L>-J 
ajJS 4 La i ul a J 4ljt i*ii" a^tS JJljsoj (jJL>o a Lq^aJ I (JJt>- ^_ (-.imm ?-l"iiiU (jL3 -Sjl-> "-^J^* 1 ^ ' J (Jj* '■"'" '' ">>^ (Jj^ 3 
(_ylc (Jjt i"i"tl aL«-u3 (J-«-C »^J^ JljJljso (jl o ual (jujjjjis L«_ii>^L^=j JhP^' JJLh' 0^ 4 - >1 - 1 l-^' 'J'J-^J l -^J- > '-^' 

.sLlc.^1 (j^S tl!j_>m ^r^so (jr^aJj (-fljjiaJI J^= Ci>] -ijLJI 
(jJmJ.1 (j^-a- i n"t (j£. 4_>ijl_Lll ajlj_>JI ,jj^~~ '"' -ijL-'-I' (_j-^- (J J* ATitl a I -i laJ /-LlAIi (Jjt iVitl (J^L>-j 
Y*~ < i_<]j^>J,l »jlj-»- i>-jJ OJL^a Ijj '.LiLIj (jr Ll Jlilaj LuL^^aJI ajjljjl ?cj3 (j£. iljjj^js ^LllII 
fyS-U 4_L<--vj Li!j^>iil ajljj>- <L»-jJij JjLi-I' (_y^- (Ji* i""m J -T* lJlSjjjj ajjljjl TtlflJ i_3j_!_u <Luu V,0 Jl*j 4JL3 

a Lq-uaJ I (Jjt i"i" a_LC (jl i »>»t L>ol_3 

cold - start valve jjLJI (^k. JJLuuJI *L-^> 



4 la I Li a lJuLoJ 



i.j-j^uaLLJLa jrLJ_u_<_ul (_pa£. - X .JjjjjJI (Ji>.Jua - Y. ( J_i_u3j3 4 mm^ - V. *ljj>-VI 



■ ^ lh>! _ ° 
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x\ 2 




1— /Jcn^ 








[]- 


ill 


n 




:: ^H 

'■"', I I* • : 
-II* 

m I 


1 


1 

3 


n r 




\ 1 1 / 


* - 


/ \ 





Jjl I J I (Jj* i*ii"H sXajus \\ ~ J^— I '"■ 

<UL>. ^^ *\ l J^~~ ■ ■"' <4r F^-^J-^ J-^ i^"-* 4JL>-lju ' '^—-j a i ■ i uolal *♦ aaj J^~~' ' ^ a ^ ' 'J.' <*' < '^ (J- 4 -*- 1 
•-ijjj £ *JSj i alXI IL. jLjIII j-<W J-aJi-!l iIL>- 4r-J <»U-t«aJl 4_^l3 3^-^-1 '-. ' J ' "J ^ f^J <-^J-^-U J-uajJI J-ailM-JI 
(_£JS|j I Jufcj Lgjljlj.! 4 i 1 1 n a <Ljjj)jJL>JI a! ^ L<aJl 4^tl3 Jl JijJSjJI jj)j_«_i ?r <i i njj sJlcLSJI ^j-a tiJ>sejXI a ua*JI 
4 _ r Lc i Ujl-«-tl pjjlb i^..-l>.j t_ i i uLLa *-^J-a ^r *— L ^ = ^hii JajJL>JI «.l_Lc.lj i. <-3e i uJI *_«-3t/J ^_ I Jlx>- JjJSjJI (j aa» J] 

■ i. (Tr i nil J^L>. QUI aia i •■*' )>_l^>- 

Engine Temperate sensor cd^JLl «jl>>. ^j-> ^L* 
£_ .-ilMjU.-Vl 21",^— £_ Sj|j^>J| 4^».jj (jjil mi-w ' ■^— jj i_ul_ij^^= ajLiLi ECU ^/'j^"^-— IVI p^~ ■ — "^ 

i La » i ia II [ttJajLa ^_ p^~~ i-Sellll l a Jl>-jJI ^jJJJ ciUj JlIc iidJ e Jl>-jJI J] SjLi^l 1 Jj-uj2 j . Jj^jjJI oLta i^jLsta 
(jy ic Jjt ifuoJI *l_ul <"il*iljt-. , ,,VI ^JJ 4 *»j S >, t I Jj^jJI 4 J-1^-— i^- p '^ **'"'_' "JJ^ L^^'j (jr^^J-^^^J^^lJ' 

ojiibj NTC Negative Temperature Cofficient paj ^ 4_aj!_La ^ SjL^i j^>j l( ^a- r.n"tlj jjLJI 

.ud_^>Jkl ajljj>- 4^*-jJ «_ajjj LaJtlc ,_}2j 4^ajLaJ,l 
JN 1 L "La^aULa - X f^yj\ i n>ll /f> i n^>- - Y ( ^yj\ in>ll ^j ■• • 2 a~ i : ^j^a ,jj^~~ '"' ' 
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Pi 


-i 
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3- 1 


II 


' 


-J 



Ld^>JLt (jrt^t^uJ dLut iial>JI flic.} • 

,_Laj>Jlj ajlj^>JI <L>-j.i (jylc- 1-iLilcl Jij-SjJI (j^a 4-iaL-isJ <Ll«^3 JJ 4 mV i oj «.LliI i_l!j^>Jkl r-LLso 

x-u3jj i. i i nl_u-i L«-i Ja-iL>JI 4-it^J ^j^— i al LiUj Jtl£. (-JUj^^ajjJtji-JI JajLt^aJI p La-La (J] LiLu/j]j SjLi^l 

.4_L^z3^a_a S^Is JJ9I £. £j\sr i n~ill Sp^ i Ujl-^-tl 5.LLC.J jjfcj l£Jj^>J,I 

jjJLJJI hx^Si cJL^= lij .bjL »lj U tiij^J.1 <J\ 4-L^l Apj 6-^ KE *LtaJ 4- fjl m "H JM^ 

<Lc.j_i-u (jr^- (J J ' a "*" " *J LLa£ s^lol «.l_Lcj J] r-Qjso LiUjJj La Jl>- (J] Ij -* a >jj^~~ ' ' JajJL>JI (jLS 'Ls^ama 
pjl i n"ill X-^sj -}Ju>o "Luj^p^aJ^I «Jl>-jJI (jLa JJjLJkJI ^j-ul i n~>- ^j^a <La.lL2JI ajLi^l j-l»TlI <L:t_uJj 4-1 La- " i nl 
*Lt£.J (Jj r-Qjso l-iju Li!j->iil > jj' : — ■ ' LaJtJ£.j jj Lfl£ i La-JL>JI ,Jj^~~ » ' (j! f-La-i tfjukj Lla-iL>Jl *LLc.J plb 4-lIcj 
x-a-s^a (J|jJl>- (j,!^. -SjJSjJI ^j-a *j^>- 3 '^"'" '-''''it Lji-L>. (j "J^ iIaaJL>Jl (jl Lmni LiUjij JaolseJU J. I ii»l 
ajlS J}Li-j iA* > tl!j^>J,l »jlj-»- ^>-jJ jj^"' LaJtJ£. 5-jL.ulJI *Lul *Llc.^L! <L>-j.i (j^I ji^atJJ i. ca-intl 
i La » i ea 11 Jtlcj ,_La->JI pjj /yic- J-aTnj j '-ijLi dJj^>J,l >jj^~~ ' ' LaJtlc (_yic-t Liiajl ^)J^~~ '"j .a Jl>-IJ ^fJLu jJ^23 



VA 






J*> 



> 1 1 



t JJ>U ) J>S^JI j>UaJ 



jaiaftxtl 




ECU sj^JI J! SjUVI J^ ^IV J^,,t, ,1^11 ^L^ ^ v^=jil POTENTIOMETER 

jj '*^ a JqjJL>J| ^JJ' : ~~ ' ' (j-1 IJLJfc (_y-^-J 4-JLxJI i- 1 1 uLb Lw (_^Lij-4^=>JjJi-ifJl p La * 1 , | £. p ^— i sell ) LbjjJtJ (_jJ-J'j 




(JLtji! ojJl»- jtl£. jljji5*>U l_La*>Lj LiUjj ijLsol <J^= ^4- J>J-»>1I L5> : ^-''•' i^J-sulI cjL)Jlj>JI oj^jj-aj (JjjLlHJ 

.j_u^3 ajjl J CjjJl>- )«_Ll, «LiJlj»JI (_ylc ' , ^~~'J " OjLj /-la£j ■"■ AjL*La T-^^ Liajlj JjflCK IirC (_yAL>- 



V^ 







LaJtlc lJlIj ji Jj-iis (^1 *-U .J^L-ul jl (jyic.1 Jl <>L><jI (J^= 4r -iJ^>*il lO^?*^' ^^ ^JulIII 4jJlj>JI Cia-a-t^ 

LuL^tS (JjLjjI jl (_yic.l (JJ (_>"> I n->tl i _j^>J_5jl 4^=J^>J 4jt_UJ ■(- if ) rill *_a-3t/J ^_ (_^JJ^3 jl ■ rjlj. (Jl t l*ilj CjJuSO 

.4J «JJu>Jkl <L^=jj>- |_£Juuj aj-S-iJ 
.(J-oaMj (_£l a) j '^-^ 'J-*'-^ <^-ijJ^>- JlI£. ■ aJJ (_£l *-U (_pjj_oJI «LiJl>- (_ylc I '^~*J " O-iL) / — LaJj ■"■ AjLiLa *-iij 

Jjj^JI JjwJLi AJjLla j"'^-? ila_tl>JI *l_ui! (-.cjvj lLUJ J if <J-a^JI *L<M »jJ^ J-f^=f ti]j^>JLl ^ La «J 
ila-iLk!! *Li£j <J1 rL^*J J-aL^aJI <J-a^*JI (jLa <jrl>^" J-**JI 4- "^LhJ JjSjJI l£]}L$2<J il£ <jrU <jjLiilI 
J al^aJI ,Jju»JI (J^li>- -SjJ9jl! Jilal I ^— ^ j" ■ ■■! ^ La »" j.dJj^sJkl CjLo! JJlC *_a Lajaj_us jj^~- _' (jl i—^v-jj 
J^ujJj .j/4-i] £* * * JjjJS La Jl V* * * Jl ^0* ♦ tiJj^Jkl CjLc j^u J>U. JajliJI ^^Ju KE pLLaJ (jl U^a 
<Lc.i *-3ljj (JLc. ' < ^— >j 1 1 j '» LtaJI y-l"irtU 7-l"iia 4 La ■ ul aj jl JjjL>JI aLq-us ^j-ul i n->- (j>J J aL^a-ll (JjwJI 2jLil 
<_ il i ii*«. l -fc/V_^U 2Jl>-jJI aj 2j CjLajJUJU oJl4> (j-aj (Jl * mi^I ALLaj (j^a Jl>-|3 <_l!j^>Jkl CjLo! JJlCj Jij^jJI 

.clUjiJ SjLil (^Lij-^ajjJi-iJI -ij^J-II pk** *LLa£.lj -SjJSjJI (j-a Aj^Li^/l 4_la^=JI 

4_LisVI *lj(JI ojflVi jjLi dSjj>X\j Jju-^UI icj-<-u 4 p^— -»".tl- 

(_£J>JjJ Jj)3 (jl l_cJVJ £c.j_<_a]l (jLa JljLl tl!j^>J,lj J^a-MJI icj-<-u ijy^>- LaX.lJ tl!j^>J,l (jljJJ 7r J uaj ^^-it 
7T a i u3 i^-L 4 ^ 5 ^' *'3p' jjj**-" (jLa liJj^>J,l «jlj->- ^f-J-i (jyic- I jLaTul I J tl!j^>J,l (j-LJr i uJ icj_ijj J I tiilj 
«.lj-JI oJakj (_3jL>JI ALaj-a Juuj (_>^3 pi'^° (_^sL>- (_^^a ^-j£. s-ljJl (j-a A-tSLiisI A_La^= i. iTint i-ilj-^-a-Ll 
2jIjj>- A^».jJij Jij^jJI (j^a A-tSLi-isI 4_La^= (j-4>- (Jl l^^l^ Cr"'_? *'3t^ (j-ul i n*>- A La i ul aj i— ij i uTa ^.LiisVI 
*ljjjl i;La^= cJS LaJL4= tiJj^Kil ajlj-a- i>-jJ OaJjjI I q^^'o ^.Lis^l sljjJI JLi-jJ »>i^ JJlJ>o tiJj^Kil 

.La La-) (jl*J (_t^>- dJJ j j a" i njj -^ I us »' 






J*> 



> 1 1 
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^L^= {_ys t-A j L3 1 i_3JijJlj .(JJul>3 (-jLu * J "^— -■j a. ^_ p *— ■ ->" ' ^JJjlJJ (j-d 4 tla£ (j_a J I i la <L a 1 a AJl>.| 

i_dj^>J,l jt^— lil LaLjj ^a»j"iia jj^~- "' ^4-^^' *L&-^ <_1f*° 4-*^ O^ '^J '-^J- 3 --^ "Ob"^ ^"J- 5 ^^'-lj; 
I jj LaLa-i 4 ali a -»• • < aj (j,i>- (jj '""' 4r- ?vj^-^ .>■>! a -»", Atl ^jLa ciJ yse^ll 3jIjj>- <^>-j-} pLoJjl 7TjJ>J (*-"J '-^J'" 1 

<*-»-j-} ("it ii"j I 1 ol'^j (JJulII ^LiiiJI (2^6-^ 4r (jr^^LM^ 3 ^' J^tH-^ '^4^ -Aj^ 1 J-*J l -^> :>, -''• ' J3^i <j' -^J-***^ 
.Jj-Lij ^yTc^- \ <l"l I nj^a ijJ_^>Jkl (j-La- i n~ «^3 *_a I. I i iiLlLi La-i *'_^iJ' (J_5 ;> --i 4-Scj5 J^-'-^ I -i '*— -» (jjuiil ajl^j>- 




'£- j^JJ ^—Lt^aVI ( sl^Jlj £ -ijLJI liJjJX^JLI dU-aLi-J 4X.j_lJL! ij^UJI 4-g.j intl JjJ^«J (jric Jl£-1 hi" iij^IaJI ojub 

■3)>^>-^l '-^j-^- ij\ 4^fp-'."tl *I_^JI J^^^ 1 " J^W fL^j^' LjjLola (^ ) 4j^sL>. sljja 



A^ 







j^%-> La IjLibj (V) tJ-LJr i n"itl Jajj-ilu ajljj>- ^j^a *_3^_l3 a I o loJI ^J\ (^Uj^^aJI jLjjJl (Ji»-JiJ I^j^Lu/ i_l!j^>Jkl 

.LuL^J 4-aitJj 0) f-\^l\ al_L3 "UoLi Jrtmf Jl tl!jj»jj ^jJI (Y) j_a^>Jkl ^^ 

JlCI i »" A ^ i^ U i -^ 1 ^ VI *'_SiJ' aLj-uo ' , ^^~'j" (0-1 Jl^Jj .4£.jJJ d_!^->J.I i 3^MJ.lS~ L) ' ^"'"-J (JAt^l Ct-Laa2 

. I ali a (1) ! LL5J I /— 2 ■" i_l!j^>J, I Jjt i""< (JjuLi aj 'j^><-! I dttfljj I I jl (_j-l>- i-l!j^>J, I p i u> 2j Ijj>- (_^al '^"«l (_yJLc 
(0^au>iJ a Juawjj ^ uuIoLuLa i_<ia 4 t-i i »l_aj ((J-a^»» 2l) iojUajJI 4x.^_»_uJI ^_ fl^-itlll • 
4-aLtXI ajjIjJLi ^a i n \ La-i (J^^-^LII <Lcj_i_u ^_ p^~~ LSellil th-ltci^i jjJlLo J »>»^l ^^yjfc s-'^a-JI 4_La^= (j! 
4£.j_i_u £)J 4 j ^— -j 1 1 al_L>- aJLIs »j 'J^~- 4Jl_u-a Jl r-L"uvJ Vj I \1 ,^."^lj iJSj Jjj-k 3 -^ j"'*^ (j-a (_^-<kj P ^~~ '~-"'^ 
SjijiiVitl cdj^Jll 0^?L>- J-J-4-»- 4r (jr^Wi <_L^}UI icj-<-u £- JljJSaJ! LilM^-ul <j-o J^>i ilaj-iil <_Li^}UI 
4jt±xj^ lLi_lL> 4 1 1 n M t-ilj^>Jkl Jj3^ Luajl (jjJI aJUUlII p^~~ '-►" " aj^ljiJ Cia1j£ a I^-i ,", 1 1 ^Jubj SjjLJ! 
*lj^^l (j-a .<tl^— ",^VI ^ajLla ^jLa JijLj jjkj 4_caL>.j iliiajJI 4-g.j intl IL. c±!j^>J,l rLLL>-^? LUJa 4 £J3J>J 
i_dj^>Jkl rLl>o ^?J Ijlv Jjj^-i ^LtaiJl I Jufc jL^ 4-lLij LtaJLkJI 5 i r.r.7 1 ila j La Jl rLl>oj 4_l!Li jj^"' aj^ljJI 

.!Jl»- iLala ajJ, i La j i a V! 

j>jLlII ^yic JJLculJI siLSt iIs-lUJI *.LLc.J- 

-ijJSjJI (jjfl 4_L9Lil <jut^=3 (j-2j>o JjLJI (jyic. (JjJLiuJI ?\jiJL£> (jLa tiJj^>J,l ajlj^>- ^J-J-i (jr^ 1 IjLalicI 

.4^=j^>JI (^ jL J q-g ajla (J^li«- J>JjL5ta 4_tlaj ajILa (J!^L>- 
(J|jJl>- (_yic Jj^jJI ■ all^aj 4^(1x11 Jij^jJI ^j^a l*j^>- Juoaj JjLlII lt^ 1 l -^> J>,l i' (JJ» '■"'" (J^L>- (j-aj 
JijJSjJI 4_La^= ^^1>^ i— AJ 4Jl2 -SjLj-51 tiJj^sJkl o'jj-^ *^ ^ ^J 3 ' " I? J-dAll ljuk (jiajjjLjJj aJjLiJI 4-J1 jla ■ "^ 
*l_a-JI uL n <\ (jjj\ i n^>. jj^a p^~~ LSeUll ajL>-jJ aJjl_aJI CjljLfu^fl (jV I i ^- 1 1 a 4jaJelll tlllj ^_ udj^tAil 4 ja 2 *- 1 , 1 
4_iLi£. (J^L>- 4_uj_p^=JVI 2Jl>-jJI 4 La ■ ul aj LbjLjJu>iJj ajLfu^fl Ci-luj tSj3J '^* (j-* 3 ^1-2 IjJ 4^l3J (j «A 
4Ja i ul aj 4_LaLis^(l J>jJ9jJI 4_La^= ^j^*- 'J Li!j^>Jkl ajlj^>- ^-J-^ z*- |3. "' O' ^— L -" VJ (,y"'j - i J' -L ^' Lr^ 1 (J J * '•"'" ' ' 

(_^jlj^>JI ^-LajJI ?-l"iiU 4 La ■ ul aj a! a i^aJI (3-2j*- a^IL2 JJlJsoj ^j^r i"itl x_a^a ^_ JjLlII (JLi (Jj* <"i"m *Ijz-u3 
£ya j-i-i-a I (ja^= ' (jl C-Q.J (j| (_g| Ja_iJL>JI «.l_t£.l 4_tla-«J 4-LLa-*J I <5Jl4i i_3jjuj ui!j_>Jkl ajljj>- 4j^jJ (_yic Lfl^jILa 

.(< >) J^I_aJ! 
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(jy ic J j iiItH LiUjij jJl^6_Lo (jjs 4 j^-ij-U Jjj-Jj (^-^i' jji^irt'tl (J!>L>- (-*Jj^>J,l ,j£. -ij^J-II xlaja pjJ 
JjjL>JI f^-j^ jJJJ-LlII "L-ulj.} (j£. «LajJ3 Jpl i nil *_3j Jtlc (cj^JLlJI) CjljLiJI (j_a (Jjiajj JijJSjU i lt^ j~- ul <JJ3| 



3 3 4 5 6 

ft li 



i 






/ 




10 11 12 



C^Li>^= JJ^ 1 f^^ 1 £* Jj4^l £_jj-« 10 J 



^-i.t. 



4x.j intl c^JL= liLa <— >l alii jJl£ (j^. fjj-U (j-o »jLil -tiC^U Sjls-jJI Jj< nil ojsjJI (juiAJ <4-i J •"■'* SJL>« 

, U ♦ . >. II ■» A" j j ciUjuj UT jLij^i==)jj_LuJI i Lai LtaJl p La * t 4 i . ..^— if ojLi! ■ Lag I ( )a I La 1 , 1 .lJu>J,l jJjj L7-^-' 

.Clii_i.Lit.JI JjX. JijjSjJI « La 2 *jj 
4 rtUll aJLaJI dlljLc ( j^iLm.-v 2jj|J ^U uoljJ p^~ LgtuJI - 
iJSjJI <LJLc *'^JI (Jl J>3^_9-I1 4 j i uj (J.t--vJ ^Vi-^ ,„^-,VI jjjjLuiS. ,aljLa-"inL) i^mi p^-— — IJl Sjj|j (jj 
4 i i ul ^j^- ' fl-^assaJU 4 Ij i "3^= (' JljJL) j." 1 ~- i ..^-»VI jjj/Lui^. (Jaju SjjI jJI A- l = I *'_^(J' 3-iLjij (J^sLta j <i" , njj 



^_ 4_ujjJii==»J 2 I «Jl>.jJI p ^— i -»""j (Jajla J j<- ■ p^~~ ■->"" «Jl>-J JlAJ 



iUJI 



\li. 2_ 



ST t-^?"' 



4-^aVl 



.AjM-II 7r j-a- i^i'tl <J-«-*J ^Ljj^^sjjJljIjJI piaJi.1 
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Electrical circuitry f&u 3Jb-j jjdj ^LuU>^S^I3jjlJJI 

<_)-«-*-> (_£Jl!I (_^3L>. (Jj^j^a ^ la i "'J.' 'j.; a p ^— i -»" ] I pjj s-lj^-VI oJufe (J^= (jA^j l^J'J- 3 *" < — ^J-* r-QAx .£ 
^j^l j^Llj^^aJI jLuJI « La 2 ' i^..-L>.J 4_lL«j>. Sjj'-i L^J Jl>-jjj lL!j^>J,I (j'J-iAi (_Jl « lmVI 7-LiiLa *> La i ulj i 

ON (jlc Jjt mi" II 7-LliLa J-x-aj 4JL»- IL. AJri^iU 




JJJJ V ^J^J.1 "U- J^=U 
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: jjL cdj^>JLIj J ji i""it l j-ii»j ~ Y 
?-LLiLa ^j^a * i_3j_LaJI ^j^a V («JSj (_£jlj^>JI (-LajJI y-OAxa Y JijLlII (JLc- (J J* i"i"tl ALa-uo ^_ jLu j-<J-i 

"W J^- 1 ui ^_ Tt-iisj^a jjb I i^— i 1 («^J i_3jJa (Jl t i'iVI I *!■•- {_ys LajLSJI 3 La-UJI a 




A.jut, i*i"ul fljl^a- 4-»-jJ ! UL ^ 3 J Ar L ^J- > «-i' -' 

t;r lajJI ?-Llail (jV <J-aJU V -^jW^ (jr^ 1 Jj* '"'"^ ^l-a-i-a UJ^~ I J J- 1 -^ aYO ^j-o j''*— M «Gjlj^*. <L>-j.ij JJJJ 

."\A(J^=ljI/ ^_ Tciisjjs jjb I 1^ JjJ^J (-dj^sJkl aI jLa (j| ) rt"i njj -^ I tia VI s-l^fJI ALa-i^a (J'j ** * ' ^** (J! 

:cjLii!l jijlc (j^l m-w (j^» A^sjLaJI SjLiVI i".«UrtM liLii - l 

ajjlj iy a i n"j (^Jj^j*. CjjJl>- ^_M^J Jij^aJI '>'^« ' kflaj L-uumJ La-4 ajL>-l_a i^uu (JM->- (Jj^aII ^j^l lJlSjjj 

.1^ J^n M.tl ig- La^= pUl 
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yiLUl JifldJI 
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^ uSoJLSa<j>5Jyi j ^ SyuLSLdl J>3^J! j2* uUj&m ( jjjJu ) J>S^JI f>LlaJ 
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4jljt muII SjIj^hJI 4j>-jJ> J-i-aj 4r JJ^ ^J-^' "^ ~ J^" 1 u< 




jjJlJ 2 lL!j^>J,Ij (Jjt iVitl X-l&J (jr^- U'* lmVI /*- l -^J 7-LLLo "\^ — J 1 ^ i ui 



A1 






t JJ>U ) J>3>J! ftUaJ 







^yJljJl j UAflJl ^yic ilfujjl 

S lLLu&Cl>. - i_l! ,»LLaj ^_ i La » i ia 1 1 p La * a (J-a-C aJLj^s 7"J-^u' " 



j 2 Jl>- (_ylc ALLaJ (J^ 3 *— ''j-ri^ 1 - 4 



JJl£. 



5 dJLJjjpa* (_$]- t±! *LLaJ CjLJo^=lLI j^— M 



-V 



AV 




■tvinl[) lliiipillr].cicill pilnill nnlnllniiiiiif)[)ll 




(^iijajl^^Uii 



4jJ»^=jJU 4-JJJp^aJVI JjS^ll (j<7"w 4_«Jk! 
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»• * 

<UJ^=j_LI /j !L>«J| '"" aaJajU 3 jlj* i""itl <UjJa-<JI - ' 

1 JjI (jJLjJI AUaj CjLJ_a^=ua_a, s.ljj>-| - * 
1 hi ^ X-s-tl ^1 1A» t-iUj^l-. ^j r I J -». I -t 

Mono <>i>JI allaj t^Ua^auaj *1>H _ ° 

$s>ji j>a>n jib- 

(JjLJkJI ALtu3 (3.3^ *>-i2(Lija 4 oj a .(j-Lal a La al A aa» a! a La /ya > j^^-— '" ' ^ \ aa i) ' I J>aJ9aJI /j *•*- (jl 

_}aJ3^JI 4_L4^s <^_ p ^— i *»■" ' I (*J-iJ .(.<**■< nil *_a^a <£_ _3aJ3iJI ^jJLjo <Jj_)L>JI p i n~>- /ylc O-Ujaa Lil>se-aJU 

(jiL>J I Cj La La-L3 J I ij-uu ijua 4_u I Ij J^~~' aj Lii I (J-<-"J I (-r^- (J-a-<3 < A-uj^j^aJ I p ^— i ■«- 1 a Jl>-j ■* La i •■ l^aj 

CiLuul i n->n i _j_a 4_Lj/j_LI CjljLi 21 (JLc- $.Lb < « La 23 a da^c-l 4r- o ' "J a J) J i^~~' 

L-LSe-mJl x-a-a^a - £ Jj_iL>JI ALa-La ~ V s-'_a*JI (J_ai>0 ~ Y 4_uL)j_4£== *J'-"! ' - V * <_^£=3-ilJ I CjLJa^=_a 



jVaj<Jl a! a La 




(_gj ^-—j a jj Sa. a I La * I Ja-m-ia < ijl i u IV* - J^~* '"' 
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')- J^— ■'i.tl . , , „-^ ^1 ]\;\\ ,~A\j 



£x 




l_£J^=j_a (jJL>- ALksJ ajjl jJ da-Laica V ^ — J^— i ■"■ 



Electrical fuel pump s^i^^ i^^ - \ 

fuel filter jpyi £-i>* 

pressure regulator U;,MI pEw« 

mini-injector <>a*Jl ^U^ 

Throttle Position switch jpUJl ^Lli* 

Auxiliary air valve 4_LbVl *ljp! ^U^, 

Measuring and central unit ^^ill s a»j ^ *l^Jl ^Li* 

(_L - 3 ALksj £—. *J*sr~ i n a jjfc I -i^-— i 4-1 1 i ii t «.! aJI ^j-ul i n~>- *_a p^~~ ' selUl 3_L>-^ x_/a.i) 
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LLj 
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K 




ljlj^>JI ,Ji«-lj -ij^J iis-i^a - ' 

JjiftJI £-ij-a -~ 

JaJ> ll3J I p La * a - * 

4 ) j ^ » ^ lijal i ii a ajlj i ntl *_LaJij i>t.-L>.j Lu-ul_La 4^a^ 3 » QJ 1 '"' ~*JJ Ai^J^' Odij-^ 6 -^ L? ' "i\>^' p-^j" '"U J-^J 

La LlILc.j 3 AjA-Ltl i~il a. i i^tl £jc IJljLjlj Sjmi nit A i i iiilu jj^al (jL^a-a ^_ LuILa ,jj^~~ i 'J J>jJ9aJL) JujjJlII tjJJJ 

Fuel Pump LuLj^JI jjS$JI ^-e-L^.a 

< JijJSaJI .aLLaj aj^l J Jl J>jJ9jJI (j'j^*- (j-* A9^3^ LV 3 a ^'i^~' f e - L ^'S i.itih (_r^- -L9^-5^ ** * '^** a <_)■*-*■* 

ojufcj i La » i a 1 1 pk /* j-tc -SjJSjJI (j'j^>- Ji LgJ-iLcJ («jJ .JjJSjJI ■ ( ^N j" ' "I <L>-L>- <j^i 4 LtaSI all 4 j a ^— 1 1 1 j 

_ H. _ 
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JjjL-oJI J.-^Atl £_ 




.?:JjJk]I AjL^J pUag _ A( p^>-J ^D (_^a3&All aL«-i^ - V (^yjLlj^^s dJj^ta - *\ 4Je uaj I 

Fuel Filter: jjSjJI silica - 

(_j>-jL>. «l a '■-**■ Tciijj V£) («JSj J^~~' ilJI a «.LXI ^j-s JijJ9jJI 4 j 2 '" (_ylc ajJuiJI Li S Li^ai, I oJufcj.^jlj-iJI 



"U 
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( JJ>L) ) 4>3>!l fiLll) 
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uLlSj^juLSjJw 





- *\ (<uilj *JLa - o ioljuj/- i 7c_iijJ,l p !»->•- V aL^3L>»] £ab». - Y 7c_ijJ,l ^LLai. - ^ :cjLj_^=JLI 

Fuel Pressure regulator jij^I JaJLu> pk;* 

j-*J <— ij-ji- i nU >»Sj 11 AUaJLl I 2Jl>-j *_a < ■^~~'j a i '-"♦ LJaJI p la * a >a .(JIjJkJI Jl L^cL>.jJ pJLi ajtjljjl ■* j n ^a 1 la 
p La * a A UaJLl I ajL>-_a p i n~>. (_ T Lc -l^>-_jJ,l JaJLtlajl pJa-La J] j-*J p3 (jJL>JI aLs-i^s J] jLio Jil (Jl-^9 (^-^'-^ 
^£- i^jTuvj , t-> • < >» tl p U '( a . JijJSjJI (jJLs- da-Lia (JLc _>JJ-> La ljufcj , , U ♦ , >. 1 1 <Lhj^L«_> sj-uiLla J^jLj . t-> ♦ < >> ! I 
(_£jJL>- (?-lj>j) «.Lii£. I -i j iuJ J i^aAj .JijJSjJI £3j^.j 'iSW JaJuiaJI 4-S^C. VO J^— ■*:■ IL. Tciisj^s jjb L^=> 
JaJLLa » .-i'iji l *\j ' aj< i aj aLj-^o J_<aj>o „ La ■ "j >1 tnf j Jag, I La (—ijjjJbj- ^cLJI 4_i ^j .-i i Ja-i uaJ I p j La *" Ja LLa_a 
ia^C. £- A^J^' cAl}^*^' L^W <-LaJtjLa Jtois (-la-i-uaJl »1 mi* II f^£. -ijJSjJI JaJLLaj <i_sjlLai,l qC -SjJSjJI 

(jljjJI (_^J «_=*-|^JI .sjJ9aJI pLol JL^Jll L>oLa *LiiiILi J ■ aj 1 1 . kjj .^.~tl .»U-i^a Ldj-seTu^ .^^jLJkJI *I_^JI 
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Jaj L^aJI >o-ka-La VO - J^-* '"' 



oUj^.1,1 



Fuel injectors o^>^l cjUU^ 

.ajjl jJI J<if (jy ic j3jJ Lj-4 -ij^J-II J-^'-i (J*- 1 -5 J^*-^' J-^^-"^ C-SJJl=»- *-j\ a\ n-uaJI <Ji»-l.i ajlj^>JI JLSjJI 
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- "\ r-Ljj^/l jjJaC lJlLo - ^jyJjJ i—flJLa - £ JjJSjJI (Jji»0 "~ V -ioJ2oJI *-^-lj~ Y j^yjLij^^a (J-"^^ ~~ ^ 

("Luo^S* JijJSaJI TTj-^e-a ~ V aLw^iJI ajjj 

: (J.»aji 4_2jjJo 

ajLiijfl ojufc /jJL>JI CjLaLa-i^s (Jl ■* j 1 1 'j J^— ' ajLiil p ^— Sej ] I «Jl>-j (Jjj/^j Lajtlc (J-«-*-J A I -l "^' 
4_ujAll aj-ij TtHflJ (_yict J] ,j „ ,^-. 1 1 «_aj jJLc (J-«-*-i '(_? ' ualaLlLa (JL=t« CjIJl>-J (_ylc (J-«3-*J 4_uL)j^^=lJI 
JajJL>JI (jjjJLso 4_JLi£. '£- JlC.1 kij La_d jljj (J^aui (^yic c. lSc mil J-«-==-a (_jll -Sj^J-M (j-^>-I -T^*-^ (*>J*D 
Jl 4 I i iij-ll ajLi^l xJ^a (_yi£. A_u^j^=J^(l p^~~ LSellll «Jl>-j (J-«-*J La JlIc < JijJSaJI (j-2^>- ■ a a j" ■ J .Jjl^pj*. 2 IJ 
^LJI (J-a-t-i (j) (Jl (__$Jia_i La-4 pi Alt, I (Ji^-lj 4 j i rnVil_Lt.U SjJiJI /. i'i^Lj 4lc t^j-Li La-4 jj A-s-tl oLaLyu 
.r-LitjJI 4_ua^a (J^L>- (j_a -ijJSaJI <_ij i n"< f-Laj T-LitjJI 4_ua^3 Jj^-^-^ Q ".'^~ > ^ (jr^ 1 ^aJLtiaJ I (jyic (jyJjjJL^J I 
LiUjlJ 'O'J^ /yLLj-a 4" i nj 4_uL) (JLL-a ^A- 1 ' LJajJiJl S_>j3 j-l<TlS .4 al i "U -ijJJaJI 4_La^= --" Atl 3^12 JJusO 

.ll!jj»jJJ J^LLiiill oLvLivl ^rLi jiUic^Li 



1 £ 



uJLUIJ*aJJl jJa ^t t jaaA2?l 




Electronic Control Module s/.j/.^Nl p^u^-,t| s ji^j 

4^o-a-3t/j (J^L>- (j-« A-flllie 1 1 CjL-uI i »->n (j_a JJlC ^j^a CjljLful 4_uj_p^=3i] 2 I p^ LgeUll 2Jl>-j J ■ 2j ■ •■" 
4 La i ul aj p ^-» ->" 1 1 «Jl>-^j J i alLa jJ>~z\ i_<-)L>jlj (i_<_)L>. ( j J a Tc-uLitlj CjL-uI i u->jL) 4 1 1 alLa ( J T u^3jj tiJ^LujI 

i La I 2.1] I JJulLo ^j ■■ ■ 2 a 
CjljLfu^l (_yic *Lj-iJ .4_ut>-j_a 2jLiLi i-l!j^>J,l ClLml > aa> ^j-^* ) J^JjlJj Lr^ 1 p^— , ~-"" «Jl>-j (J-a-^jj 
JaJLLa ^jju\-u±>- i * • ^—j \ ' 4^.j-uj i^jjA i n~>- (JJjLJkJI p-t^^ ^jjj\-u±>- i l£jj->iX\ 2j|jj>. 4^-j.} CjL-uI i hJ> (j^a 4jLujj_U 
J I 4_liL|j J^~~* ^Jl-il (J^^ji Lr^" P^"""* "-"'' «Jl>-j (J-a-tJ £m -»■ , ..£— .V I ^ul i m^wj t <_ itt ( ii II *_a^t/J ^_ (j I la I , I 
p^~~ » -»"'' «Jl>-j jj^a 4_Ljjj_U SjLifulfl oJlA (j^°j (J^a^ 3 (jr^- ** 'J * **" JjSaJ! < *^-a^ = Jl^jH«3_5 (j *-*■ " CjLaLa-i^s 
Tj-Zu p^-> i— 3_j-i-u_a 4 LUa-dl ^£.j i u II ^- p^~~* "-" II ALa-Ci5_a .(Jl t i"i2 I dcjj3ttJ ^_ p^~~ ' *»■" " (_yJ- c - a J^aJI (J-a-tJ I i^~~* 

. ( _ >J i^L>J! Jj-aAll 2_ *-<-ujf J^ 1 — ifuJ lLUJ 

Idle air Control Valve iltkJI icj^l 4- p^-^l aU^q 

(_^j^=)jJll (ji>J| LajIaJU ililajJI 4x.j_<jj| IL. p^--»-"t| aL»i^> 

<Luj^j^=3l! 2 1 fft^a -»-"n 2 Jl>-j Jjjj^a £y£. 4-ula J I <Ulj i u < rft^a SeHJI (<uj VV J^— i ■"< ^_ Tc-iis^o-a j_£> I i^~~* 
Aj^Lis^l JU^.^?I JluC i<lt*t^-.j -^jLp' J^Lt-iruTJI ap3 IL. i_dj^>J,l jj^— • _' LaJiJil ilJajJI icj_t^JI JjJ^»3 /<ujj 

^j-«j .Lk_j_i£.j JN - L) ?-^>^ lJ Is Cy* ^J^^i (3J^ L -"* i5 Lr^-'J '^!- > ■3^' 4 - L l £ - O'JJ-^ '*19*JI ' ' a Jj^~~" " (J-a-C- (_p-« 
(j aAJ i^_j '£. Lis I sl^a^J a Ua-iJ I Jj^ll p ^~~ tJel!l ALaj-a 7^-^J ii^-^ 5 ^'' *'_^' 4r p^~-"""'^ tiJj^ta (J^L>- 
IjLjfe ^ o j aa .Ja-LL>Jl jjjijLso /yic. (J a La^eU ^j a^JI ALaa-a 7tIL2 (j-«j 2juj (_yic. p^~~ LSellll 2jL>-_a (J-aju Cx^^aJI 
^j^-aTiJ aUj^JI ljufc ^j ^ i i>t.-L>. (J La^>- 1 ^-i-LtJ «.L(j(j ^ uia dl 4X.^l.,JI ^Lul (_dj_>J,l 4^j_u Ja-uis ^_A a La-LaJ I 

C-jj I /j » a ^j^=jj,| /^JijsJ! ALtaJ A_ aJlJt" 1 11 < 4-uia dl 4^1^ 1 gj| A_ p^-»-»-"tl CjLaLa^s /yj P'J- 1 ' ^Jx. Jl>.jjj 

.jJjLiJI a La-LaJ 2^_iIuLl>s p^~~ lscUjI pJli ^j>- l_a J^<-4-i f^^ ■^> tx OJ^ 1 
.p_ilj (j ojjal ** a /yic. ^^lthj Li!j^ta_a (J^J *' *) 3^~* L^ 1 ^ a 4ii.ljLj p iJa ) p 1 n^>- ^j^a a I -\ LaJI ,jj^~~ '"' ' 
(j^a (_)jl_uJI 4^jjJajj la a 1 2 a J_a^e-a 4 la 1 ul aj 4_tiaa. 4^=jj>- (J I J 2j *" 1 ■ A )j J^~'^' ijJ_^>J.I O'JJ-^ 
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ijJj^>J,l f-Lisjl i. 1 1 n~>- (JLc <UuIa2JI j-t*3 (_yic (\*— SLSelJl «Jl>-j (J-«-*3 ■ (_yJj-tJv.il i i La 2 1 I a ^1 <i call ( < La 2 1 I 

• (JJ>-I i nil ^-lisjll <4r ** ' ' 



VALVE ASSEMBLY — IDLE 
AIR CONTROL (IAC) 



fcLECTRICAL INPUT 
SIGNAL 



IAC VALVE PINTLE 




j, y L ^~)\ THROTTLE ~" 



'ZZZZZZZSZ&. 



NLET 



THROTTLE BODY 
ASSEMBLY 




iiiUjtl ifij—Ji 4 ^ — all vvj^.i, 



Throttle body jpLkll pm-w 



^_ p *— »■»■" II ^L«_l^3 (JJjLJkII ^-^J (jj/Li-oJ*. C («.lj-JI ^Uls) JJjLJkII ^ySJ^ ^ya JjjL>JI p I n~>- ,jj^~ '"' I 



aLu^ 3.3^ >j *""""* J (J-jL>Jl p i n~>- ^_ --i i ^—ij a ^j 2j< 'I CliLsLu^s i JijJSjjl JaJLca pJi-La <4_ula-iJl 4-g.j i a 1 1 
j.JijL) i_l!j_>iilj 4-ula-JI <U1^ i nil ^_ p^-»-»-"lt (^^LJr i n") (.mi'i j ■^*» I -ij)j-« (_^jIjj>- ALa-i^aj .i-dj_^-aJLI (JjLJkII 

VA J^— coll IL. Tc-iisj^ jjfc 1 -i^— .2 JlJL^II dljjxVI (j-a L&>_J2. 
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«.j^>JI - ^ JjJLkJI a\ju^>- A i^j'j- 3 - Jj^ O^J-^ - V AA^' £J!>*" J^~ "^ Jj^pl lIf J^~ °( 



■L7 



L^JI 



l_£J^=^J,l .iaJSjJI (jJaaw aj^l J <_LaX. <L2j^Ja 
- : (_ T L) I o^-— i aj-il Jul (_)-<i£. |_j-^"" ' ' i_3^u j_ T L Laofl ^j^-— i la «Jl>- (_ylc *_}^>- (.J^ 3 U ^ TJ~^ U c3 J ' " 
J_t£.j 4 ^- 1 2a 1 , 1 O-J^S [O-La-La Jl 4_Laj J~JJ ' 1 ' : ~— II (J! J '^" i_3jjj/ jLuJI tjy9 Jj* i"i"tl ^-LLiLa tcIlS Julj 
p<^-»-»-"n «_<3jsia ^J I 4_Laj a La-uaX I J] -Ij-SjJI a j j-i-u La j-tC Jij^jJI ■»■ uaj Aj-dJ L^JLS Xi&juaX I Jl jLlaII (Jjj^sj 
Lai 4-i-Lt.o <L>-JJ J_Lc CjL>-lie_JL) i La » i a ) I tla-aa. (JLc t^J-^- 1 ''JJ^ -1 l^^li ' '^** P * a Lr^ 1 L^J-^ 90 Lb-^' 
ajLi^l /— aJJ Jtlcj (jljJ»JI Jl !ti>.ljJI aj_a-ujLa j-tC JJ-*£J JaJLuaJ I Ala-La i^Li (_ylc l— . JAIL) 4JL9 JtjIjJI JaJLuaJl 
j»_aj_<J <»j_i2l (Jj- 3 * - A^J - ^ A^J"^ LLaJLia (jLa lIUJ-ij .aj-i^l 7tl<ij 4JLa r-LiejJI Tcli! <Laj}JJI ijjLij^^aJI 
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*_<l^d J] *'_a*JI (J_ai»0 <L3eIL2 {_yz (Ji^ljJI *'_a*J' *-« ' la U *- ' vi-L>- *'_4iJ' (_p-J^° (J! 7"lie_JI 4_^la j-lC <Ulj_i_uJ 

jll_jjjl fljLs- ^>-jJ (j-ul. i h-w 
*'_a«J' ajljj>- <^>-J-S jj-uLiS (jri^- (J-g- t JJ. Sj-iIj Lua s-'^Jl <_)i»-Jua ^_ *'_a«J! SjIjl*. <^>-J-J (_)-"> * m~>- ( . t'—tjJi 

*-j|jj| J f — — * --> T * ^_ J^ ' a aj ' «L>-^_iIu aTu ' <•> ■ "j p ^-— »-»"' I 
(j-JL>JI j>Ux3- NTC LajLla - 1 (^!j~ Vljj^LajJI J-flU- ~ Y Ji.|jJI el^jJI ~ ^ : Cj U^aJt I 




*'_a«J' ajljj>- 4->-jJ l _yj\ i n~>-V° — ( J' : — > i"i 



HA 



uJLUIJ*aJJl jJa ^t t jaaA2?l 

'■AJJijJl iJjjiSJYI J>Ml jib-'iulajl ( jjjij ) J>2>J! ftUaJ uLS>«juLSjJw 




Throttle Body Injection(TBI) JJUJI Amy &2*. aLIsJ - > 

t^P" A* J^— ui 4_ 7c_ii3j-a jjb La-^= JjJL>JI /» u±y aLLsJ ji TBI 4_lLc jit-, j (_^jJI aI taill Ijufe IL. 

«Jl>-j 4Ja-ml aj J^aJ9^aJI 4_uj^= JljJljso p^a (JJjLJkjI 3_9^ *'3r ' U.3^*"-^ iSj- = ? Ji Ar O'l-' '-*-^ 0)\ £j aa. Al-a-i^s x_iis^j 

'**" '^""'J a 4r ^-^i-*- JJ-^ (J'J-^ ' '*~*J a 4r- ^-"li J^"""* '"'* aJlJt" i ui (jJL>JI jj^a fa-til <>Jui>J .i_l!j_x-«JLJ 
(_ylc 5j_}LJ3 a J-SILa J^~* '"' ' ^JJ ' a P^~ ' * ' 2jl>-^j a I la * 1 l g Juh ^-loTijj .4_uisUjJI • - > I ■ ^-— >j I la Ja ■ ualil ,| ^j.se i"ill 
Ct-LSjJj 4j_jJ-a_JI <U1^ i ntlj J^oJSjJI aj-lLt-<i-l p ^~~ LSellll <_1UJl^=j .4_uQ]|_) S^ja (j^jLot) . U^l-^tl 4iinl JjJulj 

.SjIj_£JI 
(j-tj i""itl CjIjjJlII 4_iJ9lj_a x_a tCjL-ul i »->n ^j^a JJlC ^j^a 4.l»v2jJ I CjljLfu^fl p ^~~ LSeHll sJl>-j J ■ *" ■ •■" 
*l^a«JI 2jI^j>- <L>-jJij (_£^>Jl JajLtJaJ I 9 i-lJ^jsJkl Sj|jj>. 4_»-j.} J (- lSc i u 1 1 *_«j>iJ, Jj I La t I , I- » . V- 1 1 JiLa t l£J >Se-»ll 
<_1LJJl^=j aJulII CjIjLc. ^_ £," -» i u^aaVI |_£albta J JjjL>JI aL«-^ *_iisjj JjJ3j_tl -S3-4-C ^jljj <-^>^ >l i' **- c ->-'- u J 
, U» ,^tl ( j^ J l i n^t. (J| ml i nLi i ^'al~,^— tlj 4^lj i ntl (jj/LjS (jyic. JijJSjJI sjjLta 4-J a-g CjJ-»ykll 4 • ^— >j 1 1 kcj-uu 
Cjl^-Ltli p^~~ ' *»■" II 2jL>-_a 4_L2l^_a i. 1 1 u <j i^^ljJI (_^a-tae -""ll oJLaJLl (*_a-5-i a LLaJu I Cj l^-La-4 (j-«_a (SlLaJLI 
sjji ^U,..lj^ dllJLj 4j£=j_LI JljLS 4-lujj JlU/» VI Ji^>.j £ajjt_a ( _ ;r ic j^LS aLL-iIJI (jLa i dljjx^ll Jj«u,i"tl 

.(jLlaJI ^>-_aJ IL. ( tl!j^>J,l (_>^irta ) JJJ^J 
diLaJo-aJlj 2jlj^>JI jj^ L^jjLaj>- (J^-l (]_>-« tilljij 4_Lu^=JI (Ji>-lj P^~~ '•*■"'" «Jl>-J i , ^^~~'j" p- 1 
2jjs jj^-iL<W LLajJL>JI 4 i i ii ) (JjJuu /ylc. 2jjLS ajjIalLa 4_uj^j^=J^(I p ^-"- i 3jL>-_aJ a I La-ij| I Jlj4> J-ujjJJ. ijjiajj I j 

.(JL»-ii^M CjjS JJ J 4JLda^JI 4£.j i ntlj JijjSjJ I j-u Lt.a-1 p^-i-»-"tl i A t'l^-ij 4_uliiJI_i 



HH 






J*> 



Itt 



( JJ>L) ) J^jJI fiLlli 



jaiaftxtl 




DIAPHRAGM AND 

SELF SEATING 
VALVE ASSEMBLY 



FUEL PRESSURE 
REGULATOR - 
ASSEMBLY 



REGULATOR 
SPRING 



FUEL^ 
RETURN 
(TO FUEL 
TANK|y^ 



INJECTOR 

ELECTRICAL 

TERMINALS 




REGULATOR SCREW 
(FACTORY ADJUSTED) 



TBI ALiaj Jjjl_>JI p i ua A * — J^— i '"■ 

' ■* a u ae a ,J'' : ~~ • , "' 1 ' p a-UI Ijufc Jl>-jjj 
a< '♦ LtaJl CjL^=j^>Jkl ^_ f"J-<J' I J^> J^J^J .Jj-il_>JI AL«j-is (_r^- T"Lse_iiJ Ij-AA (j-^>- ~ 
»j u^aJla 4 La ■ ualu ,1 CjL^=j^>J,I pj-^' I J^ifc ^ L> -J^J ^Vi'.IX", , ,,^ ^^GJls-jJ -^J-^ m-2*- ~ 
aj u^aJla ■* La i uaj 1 1 CjL^=j^>Jkl ^_ pjjj' I Ji-A ^ L> -J^ a .JpLiJl ALa-i^ (_r^- ^"L*-J! /TJ-SJ- a (j-^ 3 " ~~ 

i La * < ia ] I p fc»** - £ Jjjjjjl *1 A La ^ ~ V JijJSjJI AJe-Laa^a ~ Y JjJSjJI tj'j^>- - ^ 

jjjs (jjJ^auJJ ijjL^^aJI ajj| jJI : Ljlj 

■ECjyp^j/.^tyi r ^--" sjl».j - ^ 

■OLaaLtXI < _J I ■ *" i ul a CjL-uLju»JI sjjI J - Y 

■ Cl^l t i*iiU j CjLijitlll (JLj/jJ ajjl J - V 

IAC £LJaa]| 4£.j mil *lj-& aU-ls - £ 



&U2)IJuttl 



J*> 



Itt 



( JJ>U ) J^jJI fiLlli 



jaiaftxtl 




(_3jl_>JI p i il>. ^_ 0-l^=j lA-^' Jl Jl>-'j (j-^>- r""- 1 f-^S (jr^- Liij-^Lh^' -Ai^J^ (j-^ 3 * ^dLh*^- 1 ^- < vi- < ^ 

j_yic s.l_L) (j-ual_«j^ajl jjJJ-'k (J J* '"'" p-^-> .Jj-lliJl <*' "^ (jr^- «^_iIuLl>3 .i^JS^Jl ^j *"** ' <~t-^>'-l (. itt mil x_«i^a (_ylc 

■CjL-uI i »->n jj^s 4l 1 ii^JLl CjLajlt-U (JLc tLi-J 4_ujj_p^=j2l p^~~ i-SelJI «Jl>.j ^a 4 1 1 iij-a 4_ijL)j^^= iJjLil 







■^ 



JUJI 



p I II "^ 



. J>_jJS^J I jj-u LxS-a «. I lag, a J^oj^oJ I JaJLia p La * a - 1 

. 4 ula-u I 4-g-j 1 n 1 1 £.. p *— i sclj 1 1 a Lij^> ~ 1 

(jJL>Jl CjLaL«j-i5 - 



^ . ^ 






J*> 



Itt 



( JJ>U ) J^jJI fiLlli 



jaiaftxtl 




Mono - Jetronic >j>« J>a$ jib- 

1 j i njVil_LiLajj-^a (Jt Mia IJl>-Ij (J-5j*- 7"l->>-l ^JlJ-" i u ) (—ij^p^aJI (j-<L>. ,aUaJ JJa-« -^J^J (J-** 3 * Allaj 

pli£j ijT J ' a * ?l 5«JI < II J i M s\ 4^j_i_u Jtic i AY ^J^— < m ^_ 7c_iisj_a jjfc I o^— aj-iI/l-La JJjLJkjI aIau (jr^- >j ^"" ' 

aUl2 (Jj 4_uj£p^=iJ 2 I p^— .-»".tl «Jl>-j (j^J 4jLuuj_a <UjL)j^^= ajLij ■* la ' "'J,' (j-flJ-JI 4_i_a^= ^_ p ^-» ->" J I 



OlaJtfl 



Jjj £ I " ualal 



I udj_>J,l (J-t-rnJ La-4 ^j^ijL^La Jlx>- i la-ua. (_ylc (JJ ' -^ "*- II <_>>-l Lh°J 



a^jU ,tl 4^.) i ii tl ^_ p *— » -»" 1 JlCI i ii U f. I Mil <_ ;r uL>- (_£j-3e-a-i JaJL>JI a Jl>-j jl^>-j *'_^tJ' (3*^* 0-"4!^ (_>"' ' "**' ! 
2— aJlJt" i ii U JjJjjJI (j-JL>JI A UaJ j * ■ ^~» Jl>- (Jl 4j1 nil ^Lku J-&J (_^iaAse La -ijJSj i la » i a a Jiir" i u <j 
^Ltaj j-ij-a AUaj La-Lu .-Sj^S CjIjLluj ^_ aJlJi-'ii »U C^rl -ijJSoJI (j-5j*- .aLlaj jl 1 Jjl jj3a>a (Jlj_L>- Cjl_L^=j_a 

.Volkswagen > j^ij--^^ t j* a A^=j_i a I to ; t j£—,-,.\\ La-Lu .(_>i_jj 4^=j_j, JjJs ^ o^jJaj pj <^JLU o^*- 




MONO pliaj ^j^sj^a jjij (^JLv SjjIji AY J^=ui 



^ .t 






J*> 



Itt 



( JJ>U ) J^jJI fiLlli 



jaiaftxtl 




tJij-S <LajULa - ^ (JjL>JI .aL^a (Jt Mia - A p^— ■*- ■ «Jl>-j - V (Ji^ljJI s-'^fJ' ^J'J^*- ^"J-i (_>"' '■""** - "^ 

£t< -»■ , „^1-,jV| ^j^l | ,|^>. - \ Y — p^itill 4_tic "" \ \ — p^&jUl 4_tic AIJZ-U3 ~ \ * — (JjLJkJI ^jjj\ I i|-».t ) j >< II 

f\~LAA ~ )~\~ AjjUa-JI - ^0— JLtiiVI fj>a - \ I— Li!j^>Jkl Sjlj^v ^>-J-i j_y\ in->. - ^Y— ( «.IJljI) 
. i_£J^=j_U (j !L>JI 3 Jl>-j - 1 * — jj^gcflJI AJjjLa jj "" ^ A — (Jj^j^a ~ ^ V — J J* '"'"j (jL*-uiVI 

iLlajj ^j^--tl illaj /?-«-} («-l da>J. MOIIO J-lJ-« <<-i2 ^j^a (_£J^=3j_U J>jJ9jJI (jJL>- *\V*\ ^jjlaj pj JlSJ 
VJj i_3jj-ujAY J^— ui £_ Tciisj^a jjfc 1 -i^— • MotrOniC LlLujJjja a I ta-L) l_ Sjjlj <_JjJL-u^l ojubji (Jl t mi 2 I 

. (J ua.fl.ll <>Ju4> ^r- f* Hal! I OJufc 7~ j-l1s 




Mono- Motronic 



LiLujJ-^ J J J- a fj- 1 (j-* l£>^ = J- a -L9^J (j-*** - ALlajAT — J^— I ■"■ 



^ .r 






J*> 



Itt 



( JJ>U ) J^jJI fiLlli 



jaiaftxtl 




p I J» < « - V — jj X-s-tl iLjj-is ■ Y — *'3fJ' ^j'^-* - *^0>^ (_>"' ' ""*• " ' 



. l-> « > - 



a! a La /J t i ii a ~ ' 

(^ -» i ..^-.jVI ^ai i n^t. - V - (Jl t i*ii 2 1 CjI t <ai"i - *\ — JjjLJkJI a 1 ^ i «a 1 Jl$j>JI Jjj-^ 4-ajLiLa - — JjjLiJI 



-ijJSj-H ^LstLjuzja ~ \ i— p^tnJI 4_tic- ^T" 



C^ 3 ^ 



■ mi" II y- \\J>- 



S> 1 



w- 



i^-.— ~tl sjl^j - ^ ^— JL_j,^l 



LuLi 



J > 



DFI Digital Fuel Injection y*^ £>S>* jib- f>l£j 
Single Point Fuel injection( SPFi)) ( ^Liui! ) sus;t| ^jU.1 jjSj £>£>.- 

A £ J^— ui £- 7c_iis j-a j_4> La^=. LjJjp^aJV I 



alrx 



43 



<y 



Fuel filter 



Fuel-injection valve 



Electric fuel- 
supply pump 



Temperature-^ _^ ^f"'! 




I Throttle-valve 
' potentiometer 



Ignition 
distributor 



Electronic 
control unit 
(ECU) 



rn 



DFI pliaj ^j^ajJ.1 JaiaJI (j^>. Sjjlj A£— J^aui 



^ .i 



uJLUIJ*aJJl jJa ^t t jaaA2?l 




(JjJl*j (JLc. (ftia-U I (J-q-tJj (jJL>JI CjLaL«j-i5 ^Jl i La a LtJax -Sj^Sj -ilJuol (_ylc -ijJ9jJl 4 ^- '^*- a (J-«3-*J 
JjSaJI ^^-i^— JJlJ>oj .*-»-IjJI itaj. I^j-til (jIjJkJI ^1 Jijlj-Il -ij^jJI J-JJ-4JJ ^J^N ^J-j'- 5 (J*-'-i i-LaJLuaJI 
p^~~ LSellll «Jl>-j (J-iytJj .7-j"iiia ^j **-" aL«-u3 «LlS ■ 2 ■ ) (_£J-3l ^j^j-^' * ' J.' t -£|>*'i' (Ji ^''J^** - 

.?-L=e_lJLJ ( _ ;r J^iJI Al_4_^lJI TcJaS (j-«j JjJljso (jyic. a^'w^'^-i tVI 

4-jJ9lj-l i_dj^>J,l (jr Ll 4 j ^— j 1 1 j 4.aJlJei,l CjL-uI muJI {yi JJlC <j-a aJLujJ.1 CjljLfu^l ( _ ;r Ll *l_b ciUjij 

: Lg-Laj dJj_x-«U 4 j! j-t Mi'tl pL-isj ^1 

■ (- CSC ) nil *_«J>J, j lit 1 1 JaiuiaJI ^j-ul ) n-fc. * 

.(_£^>J| JaJI ' ia II ^j-ul i n~>- • 

dJj^sJkl Jl 4JL>-I jJI *l_a«JI 4-l»^3 JjJljso f^jic sj-iLJ9 jj^— " p ^— -»-" 1 I Sju»-j CjLojJL«J,I oJJt, (^yic s-LiJJ 
(_ylc *l_bj <4_L>.|JlJ| *'^(Jl 4_ui^= J] '- i i uLLa ->j^9j 4_ui^= ^jJL>J i (j <L>JI CjLaLaj-is ^Jl j_«lj2l f. LLaX. la 
■ Oj-a-JLj TTJ-i 'J ' ' "^ '**'' '^~*J a 4r- 4-^-il Mia 4 ii ij U i pi La-dl ljuk aJlJt" i ul . 4 aJOieJu 4-tLiJi (*ii"itl S-LisjVI 

Logic Module by Chrysler 



^ .0 




uJLUIJ*aJJl jJa ^t t jaaA2?l 



Ji_l!j^>J,l sj|jj>. A^»-jJ ^j-ul i n~>- 4-Lq * ' J ^~~* N I •*(_>■" 
Siia^lljJI «.l_t£.J tiJj^>J,l i»j|j-»- i>-J-J (j-"l u> (j"S> A^^L«JI j-^=jl : V(j-u 

sMono ^Uiij TBI ^ liai c& <i>^l L« = V 

S^j-^aj-U ^5^J-II (j-^>- >LlaJ h J 3r! £ - J-^ 3 - 5 ' • ^ * <J-° 



\ . t 




.c^ irT>p II i i i) n i III] -c^ i n II p 1 1 n i 1 1 rin In II niiiinq p II 




(jS*)^^ 



SjjulUI lLdLHII oI j a_ujP^=lI^I jjS^JI £>ir>. 4_«J^| 






j*> 



Ml 



t JJ>L) ) J>S^JI r>LlaJ 



jaiaAxtl 




»• * 

L,LE,LU -ij^j <j-i>- |»Llaj - 

PFI JjJS^Jl ^2*. *UaJ - 

SFI jj^j (j-S*- f»UoJ - 
Motronic j>j^>!I <j>2a *LtaJ - 



• i nil aLjj^s Iju-i LsJlIc Jq ' I *- 1 1 



£> 



4 llnr 



(0-U 







/ 



kl 









r ) 


r 


XX 


. . A I , A 


5 


ooaa 



lLLUJI a^jlClU <><L>JI iUiaJ>U L:r ujLJ^\ IjlJ.1 Ao J^a_ii 



\ .V 






j*> 



> 1 1 



t JJ>U ) J>S^JI r>LlaJ 







— (. (Tr i nt I j-«-5=-a ~ i- - (3-iLjkJI aL^j-s - V — ^'fcJi Jl^*^ jL-"- ~~ ^ — jjJaaJI jL"j-« - ^ - cjLJj^slU 

. <"ir»ljU» . ..VI <dj^= - *\ — jj x-s-tl oLaLa-i^ - o 

e Jl>-Ij aj_a (j-as- (<u-i 3 a fcxVI ^j^* ia i i_Llj_^-aJLI 4_t£.l_ij sjj-i (J^ 3 4r O^J- ^'''j'^* i ul J^~*^ A9^J^ (j-^*- J*-"- 1 
.ijSaJI <Jj3^= 4- p^-'*"tl ajjj <-«l*.|jU,„| 4" i. nt I ^j t±!j^>Jkl IL. JU miVI l^j'q C-iJlj>o dslj_a Cj>Lj J^— • t 

."Luj^j^aJ^I p^-»-»-"tl sJl>-j 4 la . u| aj ,j *"-" ^j^ajj 
(j-ul i n~>- 4-La . ul aj (4JjeJL>JI) i_ itt i ntl f-$-3=^ <_L>-t-3 j t U. 1 1 , U » , ^ 1 1 (jj/LiJS (jyic. J-qTuj 2 a t^WI ojufc ^j-^ 
(jj^JiJ (j^il jrta 3 La . ul aj s-'^fJI Jj^J^ >J "J** O - " ' J * " J A*\ J^— i ■"■ ^_ Tciisj^a jjfc I a ^— i .MAP (jilaJll i La-i uaJI 
(j^VJ .AV J^ u< 4- J-^J-* >* La^= (-Llj^J.1 (_^J iLvlj-tl *ljfll *J-*^= JjjLjtlt AFS Qjj^LJl) *'_^J' 
( a ^— I i ■"■) (j^>-> i ntl i U i ntl (JjjJa j2>C *'_a*J' i \~ i —' jjj/LjS 4 La i ul a J *'_a*JI t3^^ L>" J^ a f* 1 -^ 6 -^ ' " ? "* < '^' ' ' 
JaJt-iiaJ I (jj/LjJSj *'_^«J' a J -i^- 1 (j-uLuLa ^A- 1 ^-**<J La 3 i LaJ j| j^-aj AA(_)^=ljI/ ^_ ■k-uz^a ^Jt I a ^— ■ .MAS 
2 ^j^— da (. (Tr i ntl x_«^>m JjlLaJj i La » i ia 1 1 (jjjLJ3 jl *'_a*J' 4 l"^-» ^jj/LjS ^A-> p-f^i J' -i-Q- mil x_«->J, (jJLLaJU 

.«.I_^-JI 4 l"i^-> (jj/LiSj «-l_a*JI 4 jo^-i <j-"LiJ3 L^V f^*^' (*-y 
^1 .(-<]j^>J,l <_Li£. *Lul <-La-iL>JI 4jin't JjJuLlt (4jl>.|jJ| 4jJL»ltl) 4^mi ajjl jJI aLLaJ Ajir'niij La 4 »LaJVl jj^aj 

(j- 1 **■ i ..^— »VI ^j ..I uuijj J7" a A UaJu I 



Manifold pressure sansor 



Pressure regulator 



C 



Ignition 

switch 



Battery 



T 




ft 



Fuel filter 



V 



+ 



Fuel tank 
(with built-in 
fuel pump) 



MAP ^j-ul t oa ayjL^Ljj SjjulIII lIsLHII CjIj ^jfej o-^ *>^^ ^^ J^-^ u< 



^ %A 






j*> 



> 1 1 



t JJ>U ) J>S^JI r>LlaJ 







T 



Air flow meter 




Engine 
speed 



Sensors 






% 



V 
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L 



AFS (jdul i na» '"'j JJ"-"" 2 JJulIXI JaLaJJI jj J_9^J (j^** * > J 'J AV - J^— i '"■ 



Injector 




Lambda sensor 



RPM signal from 
ignition system 



Electric fuel pump 



MAS^j-ul i as. aj j J"""" «^JtJ«jJ.' JaLaJJI jj A5^i o^ 3 * 'oj'j AA~ J^— » ■"■ 



^ .* 







Liaj 4_uj/L<XI (j-^^l ■ J - ;-i^~~' JljJuso ^_ ^_ i uj-ij-ll (J-aLa.II j-p*3 4_uj_p^=3i] 2 1 p ^— » ■*■" 1 1 «Jl>-j (j2 Ij-kuj 
CjIjIj.UI jLiol IL. JuChj p^— — "tl «Jl»-j (jLa <lLUJ> IL. p^=>^eli]j ci]j_^al! i^JlitI,l A-tLtLful!! i_3jjJaJ 

.tl!j^>J,l f-Lisji ijjsljjj aJJutlU CjL-uI m-ntl jj^s 4JLujJ,l CjLa^ud.1 (jr JLc 4 jiii1_U,I 
~t>j^=\ j (JLc. (_£jIl>j p-^=i -»-"n 2jL>-^a .j->-l J] ,»Uis-i (j-a ■ *!"■*■' i_3j i u 4_u j_p^=3j2 I p-^=> -»-"n 2Jl>-jj 
■ k> *a (_j-ai>o L^JL>-lj diLajlt-o Cct-Loj 4 l ^~~'j a J^~~' ' 4_i^L>. CjLa&iJua JLc ^jTltkj aj^=ljJI <>Jui>j PrOITl 

.!_£> 4_i^L>J| ^ j^—j 1 1 
aJl*Jj . LJ 4 » * i a U d)l '^—j U ' LuoLi- LaLku 4 * : -— >j -" <J== i* J ' ' ~^"'v • L&JJjuj 4 ^ fc»i V 1 aj",^-. t IjJ^jj 
.CjLJ_^=JU jl CjL-uI i n't.ll (jiaJU iaLisJ £_ puJ i_3}Lji».^M (j! (-i-J^v 4 aiaJafl ojufc (j-U 4jjJl>- CjLa^LjiU ->^»-J 

.4_uj_p^=J^(l p^-.-»"tl 3 Jl>-j 4_^aj_) ^_ j_ljlaj 4-J aX ^_a 
4 fc»WI JsL) J-^=J £-a LaljLSr"iinl j"'^-— ^ 4 n t^WI J^. 4 J-uL>JI ojufc '£. j ^— j ''J JuJaLiJ i_3o-i-u I jJ 

I jJ Lu.t^-3 j" j LtLtJuil!! 4_ila.*]| IL. 4jjL.uTLa jj^— " 4 aJaJ^M '£- j '-**'•' <j-a j"'^-— I -Sa^aJ l£JJJl^3J 

. Lij! j^=hj a Jul! <LaLc 4_2jj_Laj L^>.j_ilij ) _ / ^" l ^~~ » ' <_3o-u 

SJl>-j LkjJtjj (_P-!t CjIjI^JUI ,jj^=il1l!j . Lilj^e^JL! 4_JLJLiIuJ I i_S^j-ki]l )t_L<u>J <LluLUI • Ujl-^ll 4 1 1 ii \ 
4_tL>-ljJI tiJj^>J,l f-Liji 4j^IjJ, ui!j^>J,l (^yJLt CjL-uI iii-sII (j-a JJlC ' ^^— j" pj 4jjj/l_Laj 4JLJ9J p ^~- SC-iJ I 

2jLi! 'Uj-A (jr^- ^LaaLdLI tc_uIA1Ij CjL-uI i n*«i1l oJJk jJjjj^j C-^irv .4jljt (""ill 'UlLulI! iLo! ( 4j a La-L>JLI a 
J- 6 'j» ' J > " J, ~ (*J -diLajJ-t-U tfJuk (JjJLso (_yic (J-aJU ^_jjJI p^-«-»-"tl 2 Jl>-j (_Ll2 ^2>a I jl ■*" - ■■! pjj p3 £ 4_ul_ij^^= 
^Ijt i""itl x_xi3jl! 4_Lul_m Jij^jJI ^ys 4-La^3 VjJijsJ <^jJL>JI CjLaLa^s I j * "J Ci^VuLlJ,! ^Jj 4jljt i""itl 
JJ Ji-|jJ! dl^jJI «J-jlj ~ V .JSjJSaJI ajilj _ ^ :kj^ulj J-al_a£. *J^J JJ pltalJI p-m21jj .tiJjjxjJJ 
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4 «n , >1.A 

J tt3 all 




<Lujjj£j| 












w 
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L^J^JI 























Jol Sill JJulLa (j !L>J| a I La ' ] i La ■ u ■ a IJlj^oA^ J^~~ ■ '"' 



A^y td* 3 v^ 







JjS^JI 2jj|j iLLaJ :V J^"* 



\ ) \ 
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Electric fuel pump'^LuL^^xJI j^l 4Jr..^a - Y 

(J^L>- ^ya L>.jjjLa JijJSjJI *_3JlJ aj-Sj (jr^J "J-^ 3 ^ (3.' '" "1 ^~~' (jL)-*^' ?f_) J lJ 3 * - '-^ istilaJU Jl>-jj 

tu^ J>j_3tAJ I jl a-£ lji_uj ■ " ' I ^ I 1 ' --> t 1 ij I U 1 1 , U ♦ , >. U ,j_a (jr^ 1 ' ' * ' ""' Ai^J^ *-3_Gj -J 1 1 ■ --> ^ (jr^J 

<UL>. ^_ (J.ia-^3 (JiaJJ aj_iI/l_L>3 3 ae uai I Jl jLuJI (Jl uajl ) A_uj_p^=J^(l «Jl>-jJI Aj-dJ '-^-tF*- (J' * uiVI 7-1" ii a 



ECM 



FUSES. 
HOLDER 



ORN 340 



RED 



DKGRNfWHT 



BLKfWHT 




B1 



C16 



A12 



B2 



=f 



_ 12 VOLT 
RELAY 

DRIVE 



VOLTAGE 
MONITOR 



FUEL PUMP 
(IN TANK) 



BATTERY JUNCTION 
BLOCK (12 VOLT) 



BULKHEAD 
CONNECTOR 



» 1M ^>— C0ZI — 1 



BODY CONNECTOR 



150 



AjjLlj^^aJI Jij^jJI * se »>■« SjjIj^ - (J^auii 



^ it 







-5jJ9j 4_La^= *-3 Jij aoJjj L4JI La-ij .4-ua^j /(Jlaj A * - "\ * (j^ & -* i la I , I i La » i a i La a *- J ALa-La 4 ^- 1 >■ t \ \ Jl>-jj 
iLaa. (J^L>- jj-a (jlj^>JI Jl ita^jjj i LaJi uaj\ yft.La.La (J^L>- (j-a J-*- 1 SJdIjJI 4_l«^=lII tjLa aJ^UI ^j^a j ;^~*' 
^j^ejO i|_ CjLcLiia (jj^ -1 " ^J^ Jl l^J^ ^ ja - 4 JaSaJI 7e_ia 4-J »g s-Lul .SjJSjJI ilaJLLa 2-iLjj (<UJJ .*-aJj_JI 

(j\£. Jjjju 2yw^~^-.NI Sju^^JI jjLa )) (jjJj "^ tl!j^>II ) Oil *-^aj JLc JLt^l ?-lHa jIjlj Laju£.j --ij^aJI 

Lug^i^a tyi sJls-^oJI (jLa fl^'iitl ojuk J^L>- l±!j^>J,I jJj f«J IjLa . i La a£ <4J^i Y SjJ, -5jJ9jJI 4_~t_La.a Jjt nil 
jj^aljjj <_iUJl^= .La^Li-ail ^Lla Ojljj>JI Cj^?L>. '2— Jl-lJj I jukj L^JLJt ifuJ <aJlC ^LlILiJ <ie-uaJL I <j£. jLpJI « La S3 
j ^- ,>.a ^jLS ( 4_*_ij_tl 4_La_o-i/ ( _Jl3j £ -J I OJJ-JI JaJLLa J La ) Lajtlcj <OJJ-JI i La * < a ?-LL<La *_a LgJ »£ *Jtj 
LLaJLa 7-LlLa ajjl-i <J}L>- <j-a (J-aJU <ie-uaJL I (jLa iiejJai,! <_Lr->t (J-La£. J'-^^ I jLa .<J-aJt3 aJL>JI <>jui> IL. -Sj^jJI 

Fuel Filter jjjsjjl ^A>-9 - Y 

■ <Ul^ i n i I aJbj z {jp^*- 4jJL> ~*JJ ' ""* ' ' a a '^* (Jj J Lajl t_ tjlj; Mill ^j-a J>jJ9jJI 4_uL<j (JLc. (J-a-t-i 
^? 4Jl <^~l>- i—fljj lij (Jj i'iiiiJ (jl i_cJvj J tiJj^>J,l jl (jIjJkJI ^-!j^ Ai^J-^ (jr^^' JaJijiiJI . U^ j^^yic i_c^3>JJ 
.Ji_aS_aJI (_<J^J j«_LX ciUjij 4 ii i nU Cj^Lu-ajjJ (^O nngj «LlL>- aI JlJt" i ul (<uJj.«L>.^Li-i5l /<uj 

Fuel Rails jji^t t-^uLJl - X 

1 1~\\ A $ ,^.tl (Jjj^sjj /o_LLaljj>- i J_aSjJI daJLLa p La * a £ J>jJ9jJI ^-JJjJ <_)_ajj| /yic J>jJ9jJI C-t-UlJI ^jTltkj 
*I^j>-2| 4_l5jj tt umJLI j ^jI^JkjI ^j-Li (Jj-is^aJj (j I j ^— » 1 1 i_3l_Lj| ^^a « 1 1 aJ (j^J JjLiJl (Jj* )"i"ll ALaj-a A^ala^>.j 
jjJL>JI CjLaLaj^s Jl ^jIj^JkJI ^j^a J^— > iqJI i^~;L>- (j-a (<U^ij iy^ - d -^. Lt -° '-''jjr 1 J^-* '"'"j > j^ J *-^ CjLaLaa-is Jl 

.AjLdl ^)_ujjl_a-a ^j^- La sJljjlj ,jj^~ '"j 

(_L^3 4-lLc ' '^'—'JJJ ' 4 j i nj sjj\ q a^JI CjLaLaj-i5 )>_La^>J (_£Jl_oj-a JaJLLa ji'^' i Ji^a^ajl !«_ij_aJ < !_ajj| 

^JaJtJ £—. 4-Llg, ' , ^~~'J ' I l^— 1 a Lla-Il I ^_ Jl>-j jjj JjLJI (Jj-* )""i ll ALa_uoj Ja-i uaJ I /oJaJ^a i ^j <L>J| CjLaLaa^s ^a 
' , ^^~'j"j ?T'J-*-l ^^J j ' " Lr^- J^-' ' "' '/ < - 1 jj-^' < t'J- l1 i 7-^3 O' *^3 .Jij^jJI LLaJLia ^jjjLjS ALaa-a 4-aia ) z\ 

\ Y J^— i ui A_ T'-'^J^ J-^ 1 ^^~* f"',?- 1 ' « JlC I j*" Jl>-jjj c 4_Liu_uj_JI ^j^-^-tl CjLaLaj-a 



\ \r 
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4' 





^T 



fl? ^§3 




n 



^^ 






i ^ 



1' 



Apy td? 3 v^' ^ Y_ J^=-^ 

J^JS^jl JaJLtla p La * a " * 

Fuel Pressure Regulator j^JI dalus *1*1a - 

I>JI Jl^ljJIJ^-^ 
(J^e-LreTJl JaiLtla Jaa. - ' 



^ ^ £ 
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J>jJ9jJI da-Lia ,aJaJLa ^V (J^aui 



jjtlji 2jlA...t| iajJiJI 'A- JaJLiiaJ! Jj)j da>J A3^>JI 



<J-*C «.JlJ *_a 4 I of T Jljj^.i 



u^II 



^■-ftJe-C-1 



iy j-bjJl 



*J£1 (jy ic 1 La * < a ? I (j-iajlj <J-aJ«J tlJ-U«JLl Ju»JI jj£. daJuiaJI JJ3 I jlj (Jj^>-I «j-a <j!jJkJI ^J JljIjJI -ij^J-II f^Ji 
4 _ r lc (_ 1 -a- 1 ntl *_a-Sia ^_ 4.lreJL>JI ajiji Jjwuj ^j^*" all ,»l-a-^ Amelia (JJ-S-i jl (jli-i lIUJljj ,JjLjjI Jl jH.}jJI 

cJGs I il du>j Jai ' ^ — t < p , ;-, ; t ajjLlII iajJiJI '2— • ojj .-v.tl ^Lus iselii (j-a ( J T JLSlII jl SjLj IL. j-jjLIII 

Cjjlj (Jieiielll jljJLa Cjjlj Ijjj .JijJSaJI i La ♦ i >> -il-SJJ LiUjJ Aje-lu j *-=Jj_JI -SjJSaJI ' *Jj '-""' JS t 4Jie-L>JI 
sLfoJu -SjJSjJI JaJLLa p^'" J-a-t-j ..aj^ljJI iL. -ijJSjJI JaJbLa JJS LiUjiJj t(jljjJI ^1 JljIjJI -JjJSaJI ^j-i^— 
^JLc 1 1 A a I >, i _jjfe_a .|_£jj>-I <L^>- ^j_a JaJ9aJI j>-aJe.a JaJLi ^>j <<-#>■ ^j^a 7-Lie_dl JaJLia *_a paj*-j^( j» ' 1 ' a ^~~ l (JiJ- 
i La » i ^> 3_}L)jj (Jx->JI oLij ^C (-i!j^>ill ^j ^ JJ *"' ' f"3-^j LiUji^s . O-Sj ^jjl cL- '"" a I t LaJI JlIc lLbJu ia 1 1 CjLu 
J_ys 7-jl^pj 'La_uLi <~<1 al ^ i^itl jJx. i U« ,>.tl ^yic 2 La^l jJl , I (oTuj (_^iaASe La JijJ3aJI x_a-^a A_ (J^e-LreTLl I 

. v ' p * " . p ' ' p T^~~* ■ 

4_tLi£. *'^>- (j-4 4_>ijLdl f )«_jj_jjj' < i_aJ-il ^- CjJljso ^_jJJl Cj j^-LtTd I q a I i -•»" a I (_j-Lc ^j ^- j ' ' ' J-a^ta (J.a-t-1 

-L ii f. ^a J-a-re-U > jj' : -— " ) j"i->H CjLaLa-t^a x_a 4-ljl^La d ^ i^ U» i ^J.a-t-1 jLaJeJLI. . » La flj a J^~* '"' ' -i^JBjj' jj-^->- 
i La » ■ '-~ £yi <L>jLLll CjI^-l<Tl!I CjjJl>- )«_La (j,!^. g.1 uJtJI J-aJ-i vi—i3>-. Jij^jJI A^J-C. tfLsoLi (^jjjJL*. (_^Li 'LlLc ^pl-i 



^ \o 
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Diaphragm 

^ ^ From fuel pump 



(LjjjLi) CjljljIukVI jL*ita M J^ ui 




(^Ul) oljlj^M jL^ita <\o J^.* 
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uL£>« j uLSjjw 




A^y ^JLP*J Ji*- 5 " 



L>^ 1 



JLqieJLl 



uLu 



)1 ". a 



.0 
.1 



Cold Start injector jjLJI j^iiUi^Us 

4jLx-3jj3 (^jIj^kJI ^ylajJI ?-l"iiiU ^_ jjjijs^QI' JaLaJ ,jj^~~ '"' -i^jl— iJ I i-l!j^>Jkl Jjt i*ii" 4-iIJlJ JlIc. i_£jIjj>. (_yj-«j 
J uaj LaJtlcj (. .-a- 1 nil x_<i^a ^_ JjJSjJI ^j^a 4_iaLiisj 4_l«^= TtJ-i aj-2jj ^V J^— ■ ■"■ y-Lse-ul sj-j'-S J n ",^-.",a 



Bi metal 

element 




Connectoi 



Heat coils 



Contacts 



jj£. ajjIjJJ jLpJI (jr^'- 1 *•— -i"*" ■l5j'J- > ' L7^°j T'"'^" J - i J' -L ^' (Ji* uuJl AL»jLa «jj'-} (j"*-^ -1 ( >V) J^~~' ifuJI j 

J-fl-sJ i«L— l>- 1 (j^-jr 1 n" cJila 3 La 1 ul aj jl i_l!j_>iil ajljj>- 4 La 1 ul aj ■»-l'*».* qJU (_£jlj_>JI Tr'j-ij^i' (j-La- 1 n" pjj *i-;p»- 
j_<jG 0->Jj.(-l!j_>ii I ajljj>- <L>-jJj_uG ^j aAj ^yiJjlII 1 ttlXI ^jjO 4-J] (_GLi (_£Jl!Ij jrljjijzl ^_ jLU jLpJI j_uG 



^ ^V 
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Jj^jjJI oLj-1 aTO 3jIjj>- <^>-jJ JlIcj (jr 1 '^ ^ Jm-l^pLL) (^JulJJ r-ljjij^l IJljJ udj_>J, »jIjj>- <L>-jJij jLpJI I JliIi 

jjLJI J-Lt-iirJI ^Lua SjjIjJI J^=m jLjUI «Ja 2 -j ^yJbJLj ^^u^MiII uLLaJ UoLa ^jjulU rljjj^l ^Wn'"! 

^j-jr i ii j . \A J^~* '"' ^- T^-^J-" 3-* l^— 1 -SjLijI (Jj< )"i"iII (j 03. aL«_i^5 ^Jj jLpJI Jj)J-« * lo 5 * ' lIUJuj t ^j-u Laid I 
A_j 1 LagJLJJl «.l_Lc.J CjjJl>- x_La <_>>-l (j-* i-iLIij l£j-*-' 'J* (_>"L*jJI tlaLaJ (Jl L<aJI /«-<-* ; i-I Y 1 all Li TTJ-ij-U (JJl*-U 
(j-JL>Jl aIjz-us /jl] 4 1 1 njX\ 4_Ja_iiJI s-iuj 4_5jjJaJ l -SjLlJI (jr^C- (Jj* i"i"tl aLi^s ^j^l g.1 it" 1 nzl «J 3 taJa! ^j^» ' 



fi£ 



ST 
Ignition 
switch 



STA 



fr^ 



A STJ 

fll] 



Heat 
coil (1)j 



U 




STA 



eat coil (2) 



J_ Cold start 

— " injector 



Cofd 

start injector 
time switch 
[on] 



J**]| iUU '4- jjU! Jji.Vrtl ^ L^ 3j^l j <W- J^.t, 



^ u 



'.jjjjull bLLUi ulj 2bLy>£)VI jj2>JI j2»> AtlaJi 
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^ 



ST 

Ignition \ 
switch 



STA 



% 



STJ 



STJ 



STA 




Heat coil (2) 



Id 

start injector 
time switch 
[off] 



injector 



4_UJ^1^3J if! p^~* 9ejj| aJtJVJ ** la '"'J.' -ijLul (J-Ji <""r 1 1 aUi^-i tJ.ii.iuJ 
aL«-i^3 (j A3, (j-aj tjLS i I -^D '-^J^* 1 ^' ClJ^"""* ' LaJtl£. (Jj* i~i"i II s-JlJ £j\ i mt" I ( " ' I ' : — - 11 •*■■.' ^j'-^' ' s_ 



(~) ST turminal 






(., 



LM 



A STJ 



STA f~ 
STJ I 

THW'J 



Cold start Water tHTIp. 

injector son SOT 



Cold siart injEctar 
time switch 



A-U^p^aJ^I < ^— stj ! I SJlj^j ^ J^ -^J*- 1 ^' uJ* mm II aLi^o (J-ii nil ^ — J*^"""* ■"■ 



< H 
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Fuel Injectors ( cuL^LkJI \j-askJI oLaU^ 

ryz 4_u^2 4-iil i ii a (_ylc X-iisjJJ 4_iJl*IlII <_Joj-)L) C^-UJa t <■ <-3e i nil *_a-2ta A- >j *"'*" CjLaLa-us ■ ,-^—,j"\ 
<>t.-L>iJ (r-LJe-JI aj-J] (J-"lj J] <■— iSe-mJI ^Uu: \ ^—j a i laa. (j-a) ru! ♦ ♦ — V* (j-U ^-jl^pj <_ <tt i a II ALa-i^s 
£—. -x-us^ji ^Jb I -i' : ~— ■ l5>^' i^La-i^s (J^ *J'- lC - Q ^"*" (*' < l<0 ' * * J' : ~— ' ■*■' AiO Lfcjl jJLa 4_j^a|jj J^-Jl pi t '"i ^J^—* ' 
. p^~~ ■->" " e Jl>-J (j-a *JI-^"1 '- ' ' "^- -ij^J-^l ^j^"*- ' i^JlIIj A_uLlj^^=JI ^j ' "_' ** . 3 La i ul aj (J-a-*J I * 1 J^~ 3 m 




*-&s&A £— ' i^aj a (j-<L>JI ALa-i^s '**(_> 



^tmS. 



U-UJ (_yic (J-a-*3 I »==3 ajlj^sjjl Jo-is Xj'-^' (J-a-<3j <— 1^ i n"tl aL===l>.2 Onng 4_lL>- 7-Lie_tiI aJlJt" i nJJ 

.(jJL>JI aLsj-s ^l*j ,-tu j I ' " i fl G I jl Li I J i"n nl jaTu j (. i-a- i ntl *_a-2ta ^_ 7-liciJI 



JLUI 



j_yic (_)-a-*3 i ^j <L>JI ALao-is ^_ 



Jl CjLAia (Jl ajLil p^—'~-" II «Jl>-j <Jjj/jj LaJ_Lc 



ALa-t^aJI JjLs «JL>-I_a 4 »U»a (jj^j^l *, 1 ^ . -~. 1 1 j . JUL] 1 (j) La-ij.4 j i inl->l_Lt.U J-^^ ^ ' "'J.' <-iJ-JJj . ^_C L_J 1 Sjui _Lub 

(j2 .ajLi^l ajua (J_ais iiin-w J>jJ9oJI 4_u^=== . u ■ ■ >> ajjj .J>jJ9oJI > j^" s -JJ 4jJlC.LJ9 ^j^a i_ i3e i u I I ■>» J ^jj^l 

.9-jjjj_a i_£j_)2l a I -i LaJI (jl mJa j a" < ni (j !L>J| jLS O-iLi i_£j_)2l ALa-t^aJI jl a <*iia 



U 
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(jJL>ij' iLjj-is i * i - J^~* '"' 



<J-"J 



11- 



3.1 g ,-^itl 2j_ll "" 1~ gU-iu i nVI j '^-"* 



lJlLo 



V - (yiJjJ i-JiLa 



Cittj£aJll 



J! 



MULTEC jj-ClU - Y BOSCH ,Ji^ j>jJsj <>!>■ cjUU^-a - V. Lc^-ui Lfcjii^=l 

^_ d j i l^—i a VI L^jjjj < (jiaAse La O-Jj-dJ (J-ia-tJ t JijJSjJI ^Jjjij <LlLiX. 4t- 5j._L>-ji <uLa-"n nVI 4juj-uj i /«tj»J I 
/- <i i ii \ fj-<J' IJLifcj (j-2-jJI aLg-i^s (_>>-'-i (J aL^3Jl ' ( i— aJLa) <LajULa X-^sj fi-O < ^~~£ > - ■ Lr^- 1 J- 1 *- AS^-W (J- 4 -*-* (j' 
*j^>Jlj (j-JL>Jl aL«-u3 (_>>-'-i (t—flJUl) 4_ajLail ^jj3 *j^>- (_i^=j_i jj>-VI f-jjJIj (_i^ *V (J^sljI/ LajLSJ,! lj-ILc- 
^1 ^ i^.tl sj|jj>. 4_»-j.} ^ja^a. (_)J*-I (j-a LiUjij a , ^ A ^- ' 1 1 <Lajljm | j ^ q i njj a L»juaJ I ?TjL>- ' J 'J^~" , j"' (<^-l jj>-VI 



HI 
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MULTEC 
iM.iFrrnp t 1 



(20 



CUP- 
INJECTOR RETAINER 



SILVER COLOR 





MPFI INJECTOR 
ASSEMBLY 



SEAL— 
ORING-1NJECT0R 



^JLlII (. r i »-^. ,jiL>«j| CiLaLq-i^i p j i ilSj > j' : — - I i la 

Injector control circuit liSL^^saJI ^LkJI SjjIj 



Solenoid resistor 



MM 



Injector 



QQGQQQ 



No. 20 
No. 10 
E 01 andE 02 



, J 



<L>-jl_>JI LajLaXI pjj /j-a (j-£.>Jl '"" *" -i uaJI SjJI J M * V — J^— i ■"■ 



ur 
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Ignition switch 



Injector 



IPIg 



No. 10 
No. 20 
E iarid 

Eq2 



4_JL>.| jJI 4 aal fli.1 paj £ya ,j IL>JI Ol *" <\ L<a]| sjjl-i <_) ^ * V — J^— i ■"■ 



( ^I^JI c^ f U^ ) ^j^JLl J\ JiUI ^1 

ijjia Cj^Ij aJlJ-" i njj a I la ' 1 4 jljt ifulll AjjJajJI i_3}tl>.l_) I ttjltj<j i_3jj-u i_*J^->Jkl ^IJ (JiUjJI *l_a*JI <J-"^ 

(J LtaAll ljufc <LajJLo ^_ I j^J ■"■ t _3 J ' " I*" - "* (J "' J 4_lLiX. ^_ 4_u_uL_u1 

((—i^LSJI) s-'^tJ' 3 J -i^~~' ^j-ul i m~>- (_p3j_i]l I Jufc J^ulselU aJlJt" i u <j c *'^tJ' (3^^ ^tH 3 ^ 3 0-"4^ Lr^ 1 ^-"^i-^ 

.( ajLil ) <4^_3^ 4-c-jl JJ i^=j^>JI ojuk 

: 5_jJliJl iSjjJaJI 

j-l<TlS <^.._l>iJ -q^-\ i u-ll l£JL nil ( jjjL^o^v. ■ ■ j ^~~ ■»"' («-) cJJ!i J^iiLselJa id^JI 3 1"^-» ^jjjLii) (JLc JlaTl*j 

jLuJI <Lc-iJ9 (jyic ^j ..^—» u Lj-4 .dJj^sJkl Jl <Ji».ljJI *l_£fJI 'j'j- 3 * - *^0-U ^ j-i^-— j '»" J i Ml i ntl 4_ajlJLa L»xa 

5UIHI iSjjlaJI 

^jjjLlS ^j-ul I n~>- y.ijl j IjJ t t- l3C I rill fU^JOJt jjS- I J j I la I I I Lj » I 13 1 1 <2_ Cj l^-LtTd I jj-U LlJS (_y-LC- JL»TnJ 

.(j-ul i n-».1l (Ji>-I J <L±£=jJ,l AjjjJjJI 4_ajL<m 4-c-cS jj^a jjJb JaJuiaJI I a\l"^-l jlU.t I , Ui ,>.!! 



ur 






j*> 



> 1 1 



t JJ>U ) J>S^JI r>LlaJ 







(J\ «J (jjJ J (_ |TT I iltl J-«-5=j3 ^JJ 4_L>-ljJI *I_OjJI 4 JQ^-) JjLj>OJ.. (jr !iLl > l iVlj|->1l 4 J ) II \ (jyic J J Ifll-ll udj^sJkl 

Tj-Zu («J-l i_3_jjj/ J (- <-3e i n 1 1 a L«-i^s ^hf^- 3 V"**" ^J^~ J^~* '- i"" - i ii 1 1 (_£j Ljta ^J j f. l^a«J 1 *_) jjj «jj 1— j-Se i u 1 1 X-&S&A 




Air Measuring plate 



*I_^JI (3^Ji3 sjjl-i ^ * £ J^— i mi 

oJufe (_yic i_£j_>JJ udj^sJkU <U^sl_>Jlj 3 fl I" 8fc 1 , 1 CjL-uI i »->n jj^a 4jL-uj_U Cj La jIaX 1 (J-LvJ p ' : ~~ LSelJl jL^>- 

(Ji»-lj <UJ_jeJU CjLajlitj <L3j_ttl CjIJl>-j jjj* - ** ' LlL>-I J L^jjjLxa (_y^- (J-^-VJ 4_>JLt/a '"" 4] oX oLa&Ltll 

j^j^j ^^J 1 Sj ^-j J! c" ^l^j^ 1 <^lui sjl*.j ji j^ dUj juu EPROM ji ROM 2j^=! jji 

\ * J^—' ■"■ 4r F^-^J-^ J-^ 1^"""* A J^J* '"'"' 4-uL)__>_£i==) CjjLiul 4-i.lA (_ylc Cl^l * i*iiU ^J\ 





1 






- 


k 






I/O port 




CPU 


Hi 

5 S. EC 























ajLi^l 4_>JLt/a jL-ujs ) * J^— ui 



Ui 







(L-JETRONIC) ^Luiiue Ji 2bUiJ£fr I :>fl>ll j2* 2u&Ji 

(_>uaJ *^=aj-ui Jj3 j^ys »j ^jj 1 1 ,| <Luj^j^=3l! 2 I (jJL>JI *> -i laj| Jjl ^j^a <_lLujj_>IL>. _ Jl (jJL>JI ^Uaj j-p-<-> 

.1 jjL«m cLLii!! jj jj^JI s fc»-,V trJjU L- u Vl <>L>JI j»Lt»i j^>j .p. ^ MA_^ 'V'U <^u SjlAil 4-(Bosch ) 

(LI- Jetronic) tiLj^p*. J\ Jl .^ 

^j <L>JI ,»La-4^5 4_ajULa j <4_LaJLlV0 ^j ■■ ■ 2 1 ,1 Cjlj p^~~ ' *" ' «Jl>-j <*l^a<JI 4 J i^~~* (j-uLiJ9 ^j-ul i n~>- JLc (_£oi><-l 

( L 3 - Jetronic ) liLuj^l*. _Y Jl . Y 

*l_a*JI 4_La^3 ^j-ul I n~>- *_a p^~ » *»■"'' «Jl>-j J*-a-S p-l 

LE 1- Jetronic )) cd-u^p*. J\ ^f Jl T 

<LajLiLaj ( (jLal J^J-* 3 ' 4-LaJL)Y0 q ..•** CjI j p^— ■*- l 2 Jl>-j < JaLaJ j| i jj *'^tJ' J ^'l^~' (_>■"> ' "^ <* Jlst" ' n l 

( j iiir^>l j-jj/Lso i kl a) .ajII *\ j—Il^aj*- d)l al a '^" 

LE 2 -Jetonic)) c£ljj>c>. -Y \J\ Jl ■ i 

Jjiu.ntl *l_ul -SoJSoJI » taJ3 4_lU^: <L. p^-,->~tl 4-l^-uI^" i ul Jl^-jj J^— ^j .LlLua_p^. _ ^ (_£| Jl iL- I a ^-— 

L U -Jetronc) lAiJjp*. _jj Jl .0 

( *lju-l) A.}L*JI CjljLc. i^jjAjLU^- «Li Jl>-jj 

LH 1- Jetronic tiLJjp^_^ jjSutj! .1 

ALa-us 2 j ' J *- ' 4-1 Jl>-jjj t Li!j^>J,l Jl 4_L>-ljJI *'_a*J' A 1"^— < ^jjjLlSJ (]y>-l i aJ| i £11 1 aJI ^j-ul i n~>- aJlJt" i u i 

. 4jjL_ti2l!l JjLil Jj«u,i"tl 
L H 2- Jetronic ciLJjp>. _ Y<ji3l Jl .V 

.^jP^JV I jjLJI J-Jl^HI aJL^i 4. p^^^-tl vjj tj^^j \ J52] Jl 4- U^=> 

(. it i ii JLc JjSjJI a V i>»a J.a_t3 ( -i--^>- •'— Luj^TtaJ^ Jl pLIisJ jj^a Q ^ ' ' "*~ a ^ * "^ J^- 1 '"'" i _pajJUj 

< i-i Ij; i ii 1 1 ^j-^ ^"'^ i - Jl " ' (^3-2-1 i^Jul 7r umJLI ^^- -0^-*-a JaJLiiaJ Ja^^aJI »j_ilj Jl 4^tuisj ^jI^JkJI ^ya J^a^aJI 

Jill ^j^*-!! CjLaLa-i^ ^J\ (<u (j-aj Jij^jil ^Ltll i La » i a 1 1 i_uJlJ| J^L>- (]_>-a !«_jjjjJI (_)_ajj| Jl JaSjJI J Sj * 19 
■ iVit i>itl pJiila j-tC (jIjJkJI Jl ?-^->J a JljIjJI Ja^jJI 4 ja^-ij .<_ i-a- i nil ^<-a^=ja Ji>-I J -SoJSoJI j-J j J3 (jyic. J-aJU 



HO 






j*> 



> 1 1 



t JJ>U ) J>S^JI r>LlaJ 








Electronic control unit 



a Hal! I diLJ^a-a 

Electrical fuel pump S-uLj^^bJI v^tu^,^ . ^ 

Fuel Filter jjSyi £-i>- .Y 

Pressure regulator ,u;.mi ^u .x 

Injection valve jj^j l ^U^ .i 

Air- flow meter *!^JI jj^jj ^L^a .0 

Throttle position switch jpUJl ^j ^Iia* .1 

Auxiliary air valve 4-Li»VI *l^Jl ^U^a .v 

Temperature ^j^il Sjlj^ i^jj ^L^ .A 

Electronic control unit ^-.^-^tyi p^u^-.ti sj^j .<\ 



\n 







LH- Jetronic — ^Luiib- j*Jt - Jl J>fl$)l jib- fkL&J 

4- CjI^_<Jl1II j]^- ** Sj i •■ a J>^J9^JI 2j_)Ll>j 4-J q e (Jj^>- iy-^ 1 '— *r! J _2>^ a * — (_>"-*' u' r* * p ^ i * ^-" ^j-a 2 > * r — i a ' I 

f-jjJI £yi *I_J*JI Uh I n \\ (jjjLuLa (Jl Qt"l I nU lLUJ '.^ '"' pj Jj9j A _ *" * J ' J-^ ' '^'"J-'J L5 J"?^ ' ' '" 

.(-J^j-ll Ct-i-La JS-t-i LuLlj-4^= 4 iV i n a 4.Lll3 j-t£. ^I^jJI (_ll > n M C— ^ t(]y>-l i uJI lilL uJI 
.^ VU j^-ljl 4- ^y ^J ' ^ VV f^ 4- o^L^I '^'-".' ^IjjJI c-sLl^I (_^L^a jL^aljl 4_iUc CjUj 

Saab 900.sjLl^ j^ j^= ^ u*ai i j^j j)hU- jjlj 

— L- jetrcnic ^Uajj LH - Jetrcnic ^LI*} ^ «-3>ti^VI 
Jl Qt'unLij (_j^LUI (_gi *'%^' (3^^ o"l "'"*• Sla^uljj *l_aJI *j-a-^= ^Lii ply L - Jetrcnic j*— M >liaJ 4_ 

«L>ijLJ r 1 Laa»2M oJJkj eJ^>J.I 4 La ■ ul aj <— ij-a- mXI *l_a*JI ij_<5^=) (jj/LiJS 4- fr Uaa. I (j^» ' CjJl^>o 4 ^^j La 1 1 <?_L& 

.4_JLl!l J^sl^«JI £>£. 
JoJLuaJI 4-J-f*J C-iJl»- lijj (£^>»JI JaiiiaJI 4-J-f*3 4-t-uj }lila J La] I ^» ■^^— CjLcLujVI Ig-j-utTJI - ^ 

j-t£. ^<^— i-»-"n JjjJl.u^ (Jl 4 1 1 "jX\ SjLfu^fl >jj^~" '"j <— ijujj «L) CjJuso (—i^LSJu *I_J*JI f> I Jluua I Jtl£. - Y 

.s-L-JI <U_^=J 4_ujjl_La Ci i njt A^J ■ J - ;-i^~~' (j-^>- (<u-)J <uLiJ3J 
«.jj>- J^a- 4^e_uj i_l!j_>Jkl (J-ti )""< CjzL>- ^j^a ^jj>.| iJL>. (Jl iJL>. ^j-a (JLalu^U 4jlj^ i uJI 4-iLa-"i < iiVI ^JlC ~ V 

jjjjLjS 4- ^ Uaa> I «Lt£. /tj-b La-a tjr ijj-L>JI i^LJI 4- ' ^* * ' ^ J <_J^=L2 <^- 1 ^ >l ^ (Jl ml i u 2 1 3^1s (J^ls /«-a ~ £ 

oJakj *'^tJ' ,d ^i^~' o-"4!^ t£>^*"' 4 I j i n^j *'_a«JI j3^J^ (j-ul i n^>. (J I J i"i i nl /<sj (J^al uA,\ oJJt (_yic i—JJuilj 

. 2 >_£oLi_a f.1 aJl 4 '". £— i ^j ' _ o- 3 '^-" ' ^'1 ' " (Jl o+" < "' /, 3* 4 m i iiaJl 
z Jlj (ji>-l i nil i Ml i nil 4 La i ul aj *l_a«JI (j-uLtLa J^^-J j-A £." a I lalll (j^- 1 c3>^' U' ^ * ^J^~' '"'" (j-a -- i aj ) I -i^~~* 

4jiii"i^ LH - jetrcnic AllaJ 4_ p^~~ •--"^ ^j^ 1 ^ 3 J-*^ llUJl^=j uj^I_2JI ji *'^tJ' <3^^ o-"^ * ""*• o^ 1 

.4-uj^jJI CjLajjmi 



> tv 






j*> 



Ml 
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jaiaAxtl 




LH - jetrcnic ^Lt^ Llj-a 

.s-I^JI 4 J-1^~~ I (j-uLiJ3 ^_ 4juj-uj 4-1 La- "i i iiI - Y 

4-iLu^aJI £yt ^j a 1 **■" ' I j p j -i uaHJ I 4Jal i g ) - £ 

.(_Ji-l jJI «.l^jjl 3jI^j>- 4j»-jJ Cj^jJu I -i j ^ slj-JI ^^-i^-— ' ! th-ucl^ (jj/l_iJ3 - 

.SjLiiaJI ajL«JI /j-j'j-i (jia^>.a JijJSjJI i £J^ j" i ul (_>fLaj 



-T 







LH- Jetronic ^i^l Jl ^p*. pLkJ Sji! j .uua.* ^ • v J^i 



CjLiai^J.1 



- 0- J>jJ2jJI pjj-«~ £~ -}jJ9j-I1 7c_iij-a - X~ 4_ijL)j^^=lJI JjjSjJI 4 ■*■ ua-a - Y - JijjSjJI (jlj^>- "~ ^ "" 
aj|jj>. 4^»-jJ (jj/Li-uJ*. - \ - (jiL>ul aUlo" A - s-ljuj, ^j-ul i n^>-~ V — p*— -» *- ' «Jl>-_J - A - JljJS^jl p fc» * * 

- 4-UJQ Jl 4-g-^ I ntl Ja-LjLa jl <1 I na~ ^ Y~ (jjjLiJI aL^US 7-LLLo - \ \ (jJL>JI aL«-1^3 - \ * - t-l!j->J,l 

- JU uiVI f-jj-a _ ^0- (jji^L-u LiULu) *I^JI ialii^a (j^iLuLa - ^ £ - ililaJI 4X.j mil Jt ma- \X 



HA 






j*> 



> 1 1 



t JJ>U ) J>S^JI r>LlaJ 







frUyaUl 

pa *■-■»<» i_lLL-u 1 *A J 1 '-— i ■"■ £—. Tc-iis^js jjb I -\^— i ^j_« Lu/L-ul (j^>-l ' " l' ' *' I < n II _aj *I^JI jj a I j-^" < i^a^jj 

/_It>. 4 ijV 1 11" «-)j •U^*"' i ntl liJI i ntl (j-tuL) x_a (^jljIiJI (JLc <UjIj^>JI 4_!.}L*_U ^yX i n~>- ) ,^— ull i -Al -tl <_)^a_i_)2l 
LiULaJI (jr i£. Jj^jj jjjIj 4J ^^-S-Ltl nl^^lt *ji^ mtl f-LajiJ^I (jj .^J^la 4-^.j.i ^0* (j-a ^jjIj ''j'j- 3 *- ^-J- 5 

1 aJL^a j l * ■ ... * jjlj»J,I ^j'iiiU jJc L^jjIj^». ^-j-^ " >L«^-"V j ;^-—^ jLu Lfcjtlc i_J Lalj Lj^s ((iLiAJI) 

LiULoJI '£— 4jjli) «jlj-=«- i>.jJ (jr^ JaLi>JI (Ja-I ,jjs ' J '^~*\ S^lUlt ^Llo^I gt j ■ aJ <*l_a~JI ^1",^— '"^;^— 

.(aiuAJi) 

j^— c-j 4JLa iudj^>J,l ^J 4JL>-IjJI *l_j*JI 4Jl^= «l-o 4 j i iiLilo iJ.LLl.oJ I AJsLta i<t\l j~...l ix«^= (jl L*j 

!^yj\ I n~>- (—l^ajjVI jJ-ujL) 4r ^-^J- 1 ' ' ^ '^~""~ l -^JL^^^jl S-I^JI < ll J I il tl ■L.UZ~=3 AjSJlJ _}.Xj>0 (j| J '» L<aJI ?cj Lt-O.L! 

Jtlc aj_L>-_a *>^ ^j-a- i n" LgJ2 aJLlLALJ JjljiJI ' tuIaZUj aj^ljij p ^— ■ *- ■ sj^l-i Jj iaLis^L) ajlj^>JI <L>-jjJ 

.<lSj1 i ntl 1 j"j i ■■! i oa. (JLc aJLlIoJI ^ i i L4-4 aJLlIAJI JLc Sjls-IjTJLI 




( jj«-l mtl iMImtl sU,„lj^ *l_j-JI iaLi^= (j^LtLa ^ *A (J^aui 



us 







oL^tl 

4_ajLila - 04J9jJI <Ll1Lc 4_ajLiLa - £ (jr L>-lj ej_ajj| - V( (jy l : ij*_4>) iiaJbita 2jl->~ Y4.CAj.La a <^>-J-l ~ ^ 

p i n~>-~ V<uL«j>- - A2jl^>Jl ^_jiaj^*3 

(J^*]| SJb^laj 

i dJ inll £- jW-^ JiLT"* 3 Jl -" l ^ AjjLj ''j'j- 3 '" ^-J- 5 (jr^ 1 J-* 3 ^ *Lfc-^ ^^-i^-— (JjjLlII ( ji«-l inll i Ml mil 
(JjJLiliJ Jtlcj «LtS jLXI jL^ll <-dJjJ ^^t-uj (J-2-1J «CLajLiLa ^j_a Jjj-i La-a «GjIjj>- 4^»-jJ *-3j (_ r lc (J-g-t-i (]>>•> i nil 
jLuJI ioLjjj OLajLila (_pnl>. Jl i^-Sl-l '- 4 - 4 "^£>rP (jr^- (J - * 3- *^ l£1LuJI I Job (JLc (_lj^r ml, I *l_a<JI J-4- 1 <-d>^ >l i' 
i_djjx-all 4jjjt rnU *l^tJI ^H 3 -^ 3 (jr^ 1 ' ^j"'" ' ^11 ' "II \'^*&i jLi' J^J-^ tfi-> <■"" (jl 7" i iajj <_lUj (j-«J *^ jLU 
<L2jj_LaJI (JJl^jJ 7r_ue.^ (j u^autJIj lLULoJI I Jl£J jLU jLuJI sJui Cjjlj 4-i^ja i nU *l_ftiJI ^^-1^-— ^J-ilj I 1 1 ^— a 
sj-iLta puJJ lilL nil ^_ jLtl jLlLII 2Jlj!u j la ' "I Aj *— i^a-U^I (JM->- (j-a ajLU *l_a<JI ■ J - ;-i^~~' (_yic- p^~~* "-" > j^~~' i ' 
oJl4> puJJ ijr io l jj^=sl y i\ p^~~ LSellll J^jJ-Llo Jl SjLfu^fl i La ■ i ia 1 4 ii I" se U *l_a<JI '** ' _ - l^~' JlLc jLl^H » Jt^fu (jj/LiJSj 
( jj»-l mil lLULuJI «_a mJjIjjJI ( _ ;r Ll 4jjIj_». iljLta ajjl-i -S_£>.j (»>1? ^yJLlILj ( 2(jC) «jlj-=«- ^>-J-i *■* '** S^jLjlX) 
La LlILcj (j — 2 * 1 1 j Sjuj-IL) jjj/LlSJI 4j».j.} ^^c 4_ij^r i nU *l_a«JI »jlj->- 4^»-jJ i_3^Lli>.l Jtlc ajLfu^l i La ■ i ia 1 
^jj^l i nil l£JL nil ^j-^ 4->-jL>JI ajLfu^fl x_«Jajj (^JN 1 v_^J 4^ajLLa ^j^s '^*J* "•* " 4jjIj^>JI aJjulII ^j-ul i n~>- Qa^a ) 

^jLiJL j^=dl 4 j-^"j > ,£ V J^auSi 4- -£-<±>y> j^> U^= (RK) ajjIj^I ibLtU ^Lc dUJ^=j 

CjLajLLa ^c SjLlC (jr^ij (,-^-2/ ' V 1/ ^LajLai' A^J ' "*" - 13 p^~~ , ~-" 1 ^' ^j i / .^.t 4_ijj/LLa <uiajj - 1 La g » 
i>.jj ^j^a (jyicl ^ji^-1 i nil i dJ i nil ajlj^>. i>-jj jji (J_a^J <jl (jr^J LlajjLa LajLLa (K.3J La-Lu aj^ljJI 4_ i^Lcl 
^jj^l i nil 1 uJ i nil 4- D^*" '■"" J^tH J'J-^l (jr^- Lr* 3 -*^ ' ^'^'- : '*" «jjl J LdLub (jlj 4.IbLl 4-a-Laj <— IJ^r 1 n U S-l^tJI 'J'J^ 3 ' 
( jj»-l mil iMIinlLl iilLtll 7-Lj/J^I tj^J- 5 (jr^ 1 (J^-V ^a- 4 tl!j^>J,l t-SLajJ (<UJ «j^3 J^— i^- »J^>-lj ^P^ »^> 

■ 4-je-Lre.i^> p ^— » -»" J I (3jJtli-i5 Jl A^»-jL>JI 2jLi^(l jl 4_iiajjJI (jj^~*" lLUJlJJ 
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^L^llUL. RH - \ 

3jlj^>JI ((JjJuu) ^j ^JJ *"' <LajlJLa ixK - Y 

SSLtVI ^JLicjUaLla Ri R2 - r 

4j3JlJ! AjJLc 4-ajLLa R.3 - £ 

JjSJuJtl fljJI JjJ«I ^.uj^a SjLiiJ Urn - 

(2yi>- »m jLp Jh - \ 

Aj^aj «Jl>-j J^=J Ji^ljJI *I_^JI m - A 

,1^1 \ lj\j^ U.jj Tl - V 



)T\ 







Port Fuel Injection (PFI) j2*ll j>L&J 

M-t»»l 4-al Jiir" i nl pj d^p- 4^^>' ' '^~*J 4r 4- a ^ r " ' "U ,j^"-" 4 -1 la 1 1 OJl>-I ^jji * LLai] I I JlA J-uju 

_LM — (_)j_p^=LJ^n JjSjJI (j-2^- ALLaj j 'j^— Jl>- J] 4 i mm j-£>J ,d -^~" 'JJ " diljn i ntl ^j^a j i <^-» ^_ 

MAF ^UoJI tiULJI ji (juilm^l ji^^-j (^LH, PFI) (j^a J^=J sj_lJlI j^aLiAJ! xuktj jetrocnic 
(jjli^tl jjSyi e^j3 j W^= 4- p^^'M <<uj (PFDj^^JI *LLaJ Lr 2L& .( (MAS Air Flow Sensor) 

■LaJllie 1 1 CjL-uI i »->n ^j^a aJLuujJJ CjljLi^l (JjJUcjj Aj-dJ d.^tN. (FC^JVl) 4_uj_p^=J^(l p^~~ LSeUll «Jl>-j 4 La ■ ul aj 

«Jl>-jJI 4_ ClLaaLtXI 4_>JL*_a (<UJJ .(Jl t i"i2l C^lSjjj JijJ9jJI (j-<i^- OJSj JljJljso pJL) <_lUj (_yic s-Lj-iJ 

(Jl t i"ij (Jj <U^sL>JI p^~~ LSellll «Jl>-j (jiua (_£jj>-I 4_uj_p^=JJ d)ljL>.^J J i <ajJ /jJ-I'j 4 j ' "j\>^' ^rHi>^ =L ^^'' 

.2 Jl>-Ij p^— ■*- ■ a Jl>-j 4_ 4-aJa ' z\ oJJt /?-«-} pJ-> 4-a.La ' »> ^Jaji ' 4-J •lS>**»' p^~* Sell] I CjI Jl>-j <j^** 'J 

(. 1 1 ii < lLs-u : -" t_£jU j (-lcs-Lb j .GjIj (jJL>JI CjLaLj-i^ J I J^-ujJU Jj^jJI LLajLca (ja^s ) a I la * ) I I Jot ^_j 

^j ***■" CjLaLaj-i5 ^J\ 4 I i ii^-ll 4 la ■ * II (Jjia (]_>-« j 4- p ^— < ~-" ' J>jJ9jJI J] *'^(J' 

\ \ • J^=uS. 4- ^^ >* L*^ 3 (PFI) 6-^*^1 f Uai *l>»4 

Fuel system jjlaJI f»Uaj 

J>jJ9jJI ^'^a .J>jJ9jJI i La » ' a p La-La ( JjJijJI i_uJlJ| <(jJL>JI CjLaLa-ua ^j-a A I La-Lll jlj^—"" 

.^jIj^JkJI ( JijJSjJI 7t i*ii^-a i a V i >» 1 1 ( Ji».j_a i 4-Lil l) j' : --' II 

Electronic Control System ^jp^aJVI p^u^.-.t| ^Ll^ 

4^>JL«-a pJll C-^>- .i^Jj-^e^JU 4 rt I" tt U (JjJLuil'JI i_£^Ia i_t^l^j3 ^jj^I^dJ ^1 p^~" LSellJI aI La ) 4 La 1 ul aj pJIl 
CjjJj 4 j , gj jj^i j Jij^jJI ^j^a ^^— I j" . .. * 4_ui^= J^^J (JiLa2ll *ljVI Jl tiJj^sJkLi (Jjj-ajJI (<mjJ oLajltil 
oLa alt-tLi 'U_)j^I^=>J 2 I p ^— » -»■" 1 1 4 ^j La * a jljusl 1 gULa ■ ul aj joTu 4 Al"-»^ cl)L-ul 1 n> ^y3 0j^~" '"" "1 ^~~* ^ *^~~' a a 

.CjljLful J^— » ■"■ (_yic 

( (PFI c> 2^\ p Lki oLU 

^j-ul 1 n">>~ 1((- itt 1 11 ll a-qjca ajl^j>- ^j-ul 1 n^>- - V jJjLJkJI ^-^J ^j-ul 1 n^>- - Y(«.I^JI j^^JiJ ^j-ul 1 n^>- - 1 
i>l_us Sjl^j>- 4^»-jJ ^j^il 1 ii^>- - 1 ^ 1 ^— >j 1 1 4^j_i_u ^j-ul 1 n^>- - (. 1 -a- 1 11 1 1 «_aJfcja 4- l3 I ' * '-•-'' 

CiLlj 1 11 tl ijj^-"-^ 4- -^Ltj>JI_a 1 ^j"tl ^-ITlq.0 - A (j* Sk ' ..^—Vl ( j dU | , n^t. - V Jj^jjJI 



> rr 






j*> 



> 1 1 



t JJ>U ) J>S^JI r>LlaJ 







(2.8L LB6/LB8) 



THROTTLE POSITION SENSOFt 
MASS AIR FLOW 
SENSOR 
AIR CLEANER 



COLO START FUEL INJECTOR 



x. 



MAT SENSOR 



COOLANT 

TEMPERATURE 

SENSOR 




RAM TUNED INTAKE 

MANIFOLD 

I I I 

FUEL RAIL ASSEMBLY 



THEHMO-TIME 
SWITCH 



ELECTRONIC 
CONTROL 
MODULE 



w 



PFI jj^JI f Uai SjjIj Lkkioa n • - J^.* 

4-»-J-} ^j-ul i n~>- - £j\5e^Lu£sz\ i^yA i n~>- - (. i*!r i nil *_flj^a ajl^j>- t ^yj\ i n~>- - *'_^tJ' i^LLOJi ~ 



Motronic dLJJp>« j[jJa :$ii$}\ j2* ,»UaJ 
aj_iiLt>3 (Jl t mi^(I 4_l>.jjj 7t <i i n" 4 ^jij LaJI oj^j ^ ^ ^ J^-~ i ■*" ^- 7c_ii3j-/0 jjii I -i^— (LE-Jetronic ) llLu^i>. 

p' : -— •«- ' oJl>-_jj /j 2 *- 1 la (Jl t i"i2) (-^aLksj Ty-a-i pj .4 1 1 uLLa Joj^ojI ^yi /j Ha. 4 j i' : ~— ' *LLa£.J dtS^JI muiAj ^-^ 



irr 







4_ui__ /<s_l ; l_l! 4 n I" -*■ U Cj L-ul i n-stl /y3 'lL_u^JLI _)ljL_2l A U . ,,lj i JUi J*^-i <L!L>. jL-_, zl 4- Jl>-G SJl>-Ij 
4- a Jujr" i nj pi I__]| IJl_ jjj^-"" (_>"3J •— =J— " <-— al_3j .(Jl t i"i2l 4J_>J LlUji___a ^jJis—J 4-iaiLaJL I Jj_3jJI 

.BMW dL^^ 
.(_Jj_J,I J-LJ-Ju 4- .sL-_._'-H S-iLjj ) -JjioJI _!}Lg__l J-JLS3 - 

.(-_!j_x_a— <jr~— ^ 2 J— 2 ) <-iJj-5B-*iJ 4_t__a_l ajj__l SjLjj ~ 

<LJLc 4 [ ( n M 4_LuJI C-jJj J—J - 

.d_3^U. £J-a_v 4- ^4>-— «— jLla-a J_4 - 
.i_dj^>il J^.—— > 4- *J— ~ - 

.L_Jj_7_il! li.uA.uu ajljlj - 

.<LajJi_a ,jj^~~ '"' -}L__) AJl-Luajl ~ 

.w_]j_T_3_J | _ / -->aVI AJ-— I (-cm Lb 4_oL_l ic.j_i.J1 _1- JI«lmVI Ct^JJ _ 

.4Uj_u_itlI,l — iLcj iritl 4- ^fS— : *J— ^ ~ 

JL*__^M 4__«J c_lLt.i-.-w 

4- (*JLsr"i i iiJJ w_!j_>J,l 4JL- jL__VI 4- I— *»T JL_— >^M 4__wJ c-il -i_kJ 4Luj j p__JJ /<s__i__JI s J_>-J AJ-dJ 
C-J-SaJ (j___a-l 4__JjJ_II iJji^JJ JjjL>JI j__JJ c_j_>Jkl ajlj_>- 4_*-jJ>J 4_.j__lj (_L«_>JI _ll__l 1 _w c_l«.lj_ _Uj 

_Jj_t_3_J J_4 _.__»»! ^J— Jj___t_J J;lL__I __jj_> j-x*^ jLp_VI 4- I— —T JiLaVI »__>^JI (____ Jl__<yi 

4- 4____J i__Jjj__]| (j-i—. L_j_>Jkl (J-Li _J oLjj_-_a <i_=___JLi t __y-_s l_»-_t 1 /<^_=___JI aj_>-j 4- CL>-' , _ *— ' < --"t!- > " 

4 La 1 ul a ■) ( i__l J_>J| ) Jjiijjj Jj^aLc (J—, (j^a 2j__L_a 4_jJI AjJLc 4__jj_L_ t_j_>Jkl 4_j__ ^j_jL_j ■ 4 j a j «JJ— a 
(J __H C-JJ-9J lL__-> (J I i^-*|-> I J— >j JL__^(I C^lSj-u i _j_L>JI j____>JI ^j_jL__>JI LlUji___a (_t~*- <_j__ ^j-jI i ii-w. 

(- 1 1 ii->- i__lj_*_aJLI j i-3_| (*_}-£. (_y"- U J - aj "'J IJ—- Sj -ii-_ a jj 1 _ ) x______II Cj JjLaT->-l ^j^a J->JI_a JL__>L! 

.wi!j_>iiLl 4__4_>iil Jjt ii_!| i_3jj__ 
(<J_La - .((jijiJjJLt ) !«_jjjjJI c_!^jj| - £ Jj_5jJI j__ ~ V .JijiJjJI £i&__a - Y .Jj_5jJI (jlj->- - ^ 
.JL_i^l 4__v_ - 'V .(_JL_I Jl^_>JI fjj-a - A .JL-7l_VI ■ ala - V ./<_____l Jj-— 4 - 3 ~ "^ ■ -t_i__l 

^-JLiJI ,_L«_><il l_-u_ jLa_t_a _ \ Y .SJijLlII 2jIj^?I *_U j-La_o _ ^ ^ .(?-Uc_lII ) (j-_»-ll ALa—o - ^ * 
.*I^-JI 2jlj_>- 4_>.jJ ^j_jL__- - S"\ .s-l^-JI (3-1—^ (_>"l ' "~-~ ^ .^JjLJkJI ?-l"iiia - ^ £ .(JjLJkJI - ^ Y 






j*> 



> 1 1 



t JJ>U ) J>S^JI r>LlaJ 







- YY .JLui^LI JajjJaJI a^J-C L yj\ in->-~ YY . SjLttajJI icj_LiiiI Ja_JL>JI i La • < '* jLu_ujj - Y^ .^_LiJ s-lj-A 

JaSV - ^^ujJI J^}U! - Y*\ .JLuiV! £-LLLa - Yo .AjjLLaJI- Y£ .^Jj^ai ^ij^ ^L^ 

.J>jJ2j-!l daj*] ^-JJljJ Juiita ~ YV SySj ! 1 3 se i >■ ^ 




Motronic -ij^j-II <>£». ej^ta .UU-^a M > - J^aui 



^Ve 






j*> 



> 1 1 



t JJ>U ) J>S^JI r>LlaJ 







_>j_bjJ1 4_u^i== Qui i t_a» 

: 4_jJLjJ1 CjL-uI i ri-«.1l jjjs ^U__uj_U CjljLi^l (jyic _sjJ_jJI ^-i^— • C-Lil ■ a> jLaoju 

ajl^_>JI 4_»-j_s C.L-..1 i aa. ( (JjJulIII ) ■- J **■ L---J I C.L-..1 i -_-■ — ^g.^ i u 11 _j-jl i n~- — *'3i-'' ' " j ' " *' (J-"' '■""** 

4^L)j_£____JI SjL__j2| (J-lLvj d_L.Lc.t-i /j 5->Jl _>«j <_)L___>_1 /<s_=___a__] I «Jl>-j aj Sj .( (JjUkJI <L_e___j _J_a_>Jlj 
P. J '*"'^ 4 - =t _^- 1 tUt^l-J _,> »~ T 1 _ys J_iJ_-iI «_____*_! ^J-1-hJi (j-aj tjl-3 Ijuli (jylc-J <___ll___JI C-iLx-il i u_>J| (j- 4___ujJ,l 

_j -LS-JJ /-Jli-ll 3^_L_JI (JLc (J J L-a-tell LiUjij L-jL-ul i n->n ojufc jj- ■*! 1 iij-ll 

: _sjJ9jJI a1___j 




Ld_ujlij^a aI___I] -SjJSjJI «J-jl-i ^ ^ V J- 1 — u< 
«_«_>. _L_ aj_iljJI _)i>-l-i _> ( -*- a -^ -^-' £ - ^**M ' '"j -L-JL-a A-ua_-_j Jlj-Jj3 j_4> _sj_3jJI aj-il-i _>« i_a_Ljl __)] 
(Y) 4^Llj_g_____!l _!jj_jjl 4_jc_i___a aj__j .MY ( J_=_____JI _L. Tcc-sj^a jjfc I q_-_3 __3j_»_«JL! 4_jLt__i__lI I L__>_aj___JI 
J_*j t <■ -Se 1 nil ajj__uLa _L. (jl_iY,0 ) ^Ijjs- ^JJ J L-a-J 4I_lL--> x__ij J 0) _sjJ2j.II (jlj->- (j-« JjJSjJI 1. _se 1 uj 
_L.j (0 ) _L-_Jt_<___! I Ala-La 1 La-> t_-Jl Iji-b i La ■ l___ aJ-Jt" i njj Y _jj_jjl 7_-__j_a ■* La 1 ul jj __<_ilj___JI _yJ 4lu____> 4_JU__. 
3j_a -ijJSjJI (j'j->- (Jl -ij-" 3_.l_jJ)JI _jl_3 -JjlLaJJ J_>JI __>__ <L=*_i___U 4_L___ul_jJ ?c____J (_$JJI -SjJSjJI 3_S__>j i-L- 
Jjj^ (A_jj_j]l C-Lal_4___> ' < -— m J Lia-Lu .*\ JjJSjJI J-a-itA 4Ja 1 ul jj _jj_j]| <_____ i__il_iju_i _Luj_>_) (*JJJ .jjjj-i-l 
a I -1 L-aJI Aj__j Ls-Lu _^_L>JI 4_lL<__, cLBI Jij^jJI j-JjJuJ ^J-2-l i__— l>-. 1 x-ljjUJI i_)^_jL) <U____La <. lS- i uJI CjLaL4--_> 

• C\) JjLaJI SjljVI *JlJ aU___> (_}___». (j-aj _L. A_=__5tlILj ^jlj-^l ^P-aj-II 



^rn 







(j-a Jl>-G 4-ijljJI (_il i n^-j ^jjjLlSJ j (Jl t i"i2l 4jjlj (JjjLaJS Lffia-g 4_uj_p^=J^(l p^~~ LSellll «Jl>-j 

3 J f-^J ' * ' ^""*_3 *jl> J> '"' **jJ (]>£■ CjLajltaj ( t.jr i n II jt-qjca ^_ JaJL ia 1 1 Cj Laj.Lt.oj 4^.^ i u 1 1 Cj La ajjt-a 

<_l!j_>Jkl <_La-*J 4juj-i-u 4_<iJ^La ,jj^~~ '"' 4-^_l11!I .(*'_a«J' 3^^ (_)•"' ' aa ") 3j ->1 ^' *— ^>^ (Ji *~~ '-j - "*" ' "^ * '-9r ' Lr 1 ^*-* 
■ Lai i ntl CjljLiJIj J>jJ9jJI 3^-*" LV i-dJA5tiJlj ' [*"-"" '^ (*j"*"^_9 *J^' *Lka£.lj i 4 allieJ ,| 
La 1 1 > &a 'i'T'^J.' J p ^-» -»" J I «Jl>-j ^_ L^JjjJso /<uj (Jl t i'i^m dlLaaJut^a (2_}Lui]! 'UlLuC £j\ i mr"it J 

.^tjjVitl i_*Jj^>Ji,l <_La-£. s-Lul j_»Ju (_^l CjjJu*. (jjj (JLtilu^fl 4jjlj CjLj (j a ' «a j 

Oiil'-^l lil 4Jj_jtil cjLajjmLi <LuaL>JI <LsjjlJU «ju»-j £- jijLSj p^~~ ' ~""'^ »ju»-j ^!l <LLuuj_U CjLajjmi 

^j-i-l CjLu/LjJS SLclj_a *_a <l3jj<JU (JJL>- CiLajJLt.a 3^"^ Cr^- 5 * L^L^*-* (*-y ' TTJ'-*^' O"* **-"-">*' ^jLuLlSJI 
Jl *lj«JI liti n JjJuu 3^° J-^=J-*J ' 3l>^ > "^'' l - a J-^ cH ^- i J^ r ' "U *|v^ *Jl>**J ' ^J^* 1 ^' 'j'j- 3 *" ' (J-^° 
.j_L<j-aj 7r_pe.Lo (JLtii^fl CjjSjj - 1 Lag.] (jylc Cj^?L>JI f-ia-~^ £- JlC.1 i uJ <>jui> 4jLj_LaJI i ^\j!ls-^\ 4^j^. 
Ijl&j <3^>^' N Jl f (j-a Lu/lj ■ . "^'-^1 *» aj|) g^aJI j lSQII CjIJ (^j^il i n^>- )^j-a^. 2lj| LbJii^G ic.j_caJl CjLajita 
^.uGJI dlli CjIjI^ (fail ^-JJ^J ijJLjX. 4 U , „lj < a 1 U » 1 1 /yj J i^Al aj-La.a <Ll!jI CjLaj.Lt.a -1 La£.j (JT i^- JlCI i u » La 
toJJk 4_uj_^l^=J^(l 4 ^_<j LaJI .(sjlJ^il p^ILJta /<uj/I <(Jj^ii ) (Jj-<i> *j'-5j Jl ' Lj-i^*^' V ' >_, ' "Jj ''* a JU 3^~* 
AJj«JI (jj/j^j !«_a as.^Ljj (JLtii^fl 4jjljj.3)>^>-^l <— S^C. ^4- (jr^* - '^^ » A,^>t)) pjJill >_cl>.j (jyic JlcLjjJ 
i|_ JlC.1 i ii j i> jubj . ^ ^ yj^— ■ ui CjLaill JJlCj (J-a^ell LoSj Sjlj Mill j-<Ju iiaj^iJI i|_ 7c_iisj^a jjb I <a ^— ^ i^V I 

.!«_flj^a AJ^l r ' La£.l j t 4-JaS 4^jjJaj 3|>^ > -^'' ^^^ o ** 
' ^^J Laja 3^-*" : ^-^'— *-^ ' ^LajJI (. 1 1 n^>- 4 Al",-»^ ij'jj'- 1 j^^ i_3jjClII plu 4 iil"i->- U ui!j_>Jkl pLiisjl 4jiJ^La 

.SjLlIII / ^^IjJI « a^aJI jj>o oUo^l / ilaLcJI CjIjUJI / AJ-*1\ I Jj^jJI 
(^yt-Lila (J-a-CJ ^J-^' L -^J-^ (J*>l^ CjljLiJI 3J- 3 * - ^ J ' "'' J ua^l ^ La »j 4jjL«JI <Le.j i u It 3!>^*-^' Ct-i^jJ = ^Lla 
(jljj^-iJ 4 1 1 ui i ntl S^LlSJIj JijSjJI 3j- Jt ^ <4_LLajj/jJI 4-g.j i ntl i^_ Lai .iiaj^aj 4 J a ^~- J -ij^J 3> = *"J < tiJj^e-aJJ 
«-flj^aJI (^jLflJ «_a <tl!jj»jJJ ^ i^VI ajjlJI (jr JLc j_i^=pJI plb ^j'^-^tl 4£.j intl i^_ .A^LiduLduVI 4jij^U,I 2Jl£.Ls 

iIa-tL>JI fjj^. i_3jji 4_ Cr i>»|jJI 
<Lol> 2Jl>-j 4 La i ul aj 4 3^-JLu^JI ^JL»J,I CjJl>-j A_ I $"'-?" J * («-l ( I .>. J 4 Ijt i"ilj dJ^.^>J.I pLiisjl j>_La^>- 
CjLa_j^>J,l »^5^- i-i ima JjjJiJI 4jiJ^La Jji^elll Cj^?Laja (jylc.1 ^4- (JL»jiVI JjuJ, tt «, » <^JL«J,I i^- (7"LLia) 



^rv 






j*> 



> 1 1 



t JJ>U ) J>S^JI r>LlaJ 







4ju>UL jc_*iu3 £ Lb>jjuj JL_i^l SjjIjJ 4JJ1UJ.I Jl --."Vl cjljLi^/ ^sU^tl JJLseiJI ^^ SjjJiJI .iaJikXI 

^j.^Stl ic.j_i.aJI /ajjUJI icj-t^JI / Jjiufull! = MlLa .i_dj^>m J-<l£. CjVL»- fJ-**- <fr 4jl*"Nj * j-^" ' 



i u - 











. JJaf llI^L^i^Ij 3b"'^^ t j.'^~'* A-JLta La »j U^j ILoL^aJI ic.j_i.JI ^j-aj Ja->JI 

JL*__«21 4j_a|j <Lj_wjj 
■ JU uiVI Ojlj-J C/uuaj p_il.i J-a-- Jb- _|_ *-_wj_t_ fj ...X*'m\\ JU uiVI I -JLa Jri~- _L. -JjjeJtl SalUtl 
SLcljJU x_a < JLui^l aLL_u 4J_L1_> (jr Lc i_3jjl1II ajj (jr^- 3 *- ■ JU_ii}J-! (_--JL»-J1 J43--" 4J_l__j ' **^-" aiXJb 4_Lj_LaJI 
(_--£. (_o.j 1 ( /— ll g-JLll jj"i 1 njjpJI ) /— ll gJul |_£j_iil j^j^p^aJ^fl j u-uLatJl (JJ Jj___>jJIj (Jl t i'i^I 1 kLaj ajlb ^j^s 
j La 1 iaJ (ijLiJI i> Jl-J c <l__ut_a 4LuL)j_£___) *J-^ (jjH (Jj- 1 ^,^' JLsufiiVl OjJ-jIl! 4_u_ul__u2l 4\^I_>j_£_=__]| 4j_L___!I 
«Li_wjj .( AjjLLajJI ) <L_U__!I (jlj->- j_ijjj 1 i__U_>_U <-Cj 1 u | 4 abuJU Jl t i"i2l ijjlj 4_u>.j3 ,J] p^-.-»".tl Sj_>-_a 
jLuJl J^j-o OJSj .(Jl t i*ii2l <*-ij'j <L3j_va J-->- 4Ja 1 ul aj aj ■» uaJl ;*_!I_»JU Ji».l.} i~'T"J ' f*-* (J * '"VI *i5'j 
JI->- _L. 4J 7t <i 1 n"t 4_Lj_L_j Jj-C AjjLLajJI JJJJJ i__!j_>J,l 4-Cj 1 n j <J 11 LaJI !«_a (JLtji^l lJlLoj i^_ (^yjLj^^iaJI 
4 Ja LLaJ, I 4_uj/Lj/^I AjjLij^^aJI i^LLaJI - I La <~ j jLp-!l JJ^ ^'\g ^W^ Jl ^d>^ (Jj-^'J-" JuCJ JJusJkl J-<3J<JI 
Cl^j jt^-1^3 I j! (jyl*- ' 4-L.t.a 4_ijLij^^= 4j3l_La C^jjj>. £ ililajJI ic.j_LiJLI (^J^\ ) » a uaJI 4 jj »g (2^°^ 
jLuj J-q-tJ (ajjJu^aJI ^JUII IL. ) ^L^lJI p ui^JI ( -)J I La 1 , 1 jLilII sLLa£.j £ya AJjJeJ.1 A^LlaJI J^— 1"" JU uiVI 



^VA 






j*> 



> 1 1 



t JJ>U ) J>S^JI r>LlaJ 








Cjzj^kXI A- Ai-Sjt J] «Li_uULa CjljLil {_ys L^Jb^jso pjj pj 4 a u he 1 1 CjL-uI i m<JI ^j-a CjljLi^l Jjjjjj 

*1j oLiajJ J^=ui 4- ^°-iL^I oljLiV! llUJl^=j ^ ^o J^ & iL. 7^53^0 _^a> U^= (A/D) 4_i-aL>JI 

4_lJSu aj-Sj 4 j ^jj I CjljLi^fl oJufc (JLc s-LLij CjLaj.Lt.U 4JJ9LJ (Jj 4_l$j2j oj^jus A— L^JLp^pj LkjjJtJ (»J-aJ 
«s.ljJi]l Jl>-G /<u (IvAJVl )p^~~ i-seoJl «Jl>-j aj-^=l J JJ 4_uiJ3jJI L^jjjj-s £_ CjLojJL*_U ojufc J-5JJ CjLojJLslXI 
aj-Sj ^pJI (CPU) 4jj^=j_U p^— "tl aJcvj Jl L^iaJj (ROM) aj^=!jJ! S*ljJ3 2Jl=«.j <j-a £jlli!lj 

dsljLi! J^ u< 4- ^-jLi*-!! CjljLi^/1 «Jl»-j JJ L^Lp-jiI 4JSLLII J J LsjMJI oLa^mi *LLa£.Li LajjJlj 



1VH 






j*> 



Ml 



t JJ>U ) J>S^JI r>LlaJ 



jaiaAxtl 




Sensors 



Control unit 



Actuators 



Ignition coil 

Injection 
valves 




Motronic aL^J 4- p*^^"' 1 » J^j 4- ^W ZjjIj U o - J^aui 

Sequential Fuel injection (sfi) (^LuJI ) <j*jUUI J5J3JI j2* 

4-Uj^'^-iJ^I p^=jLJelll «Jl»-j J-«J«3j .to 28 psi T"1) — )j>jJl»- 4- «CLuiu plj -SjJSjJI iLa-Lia ■(_<--*..■ J I aU-i-s 

daij. 4_lL*C 4_ I JlX>- I -i^-— JO /j La »_' I jufcj •<- r *- sr i all aL«-i^ tcJaS (Jjj9 i La a£ JijJSjJI jj-a 4 Jia LLai, I 4_ui^=JI (j-<L>J 
J uaal LiUji^aj .JjJL>JI aVjs^jus 3_9^ AS^J^' (j-^* - p-y ^rP* - liij-^ 3 .^' A3^5^' O-^ 3 *" (*LL=J (j-<a J uaM ..}jJ9jJI 
»Jl>-j Jbftljtja Jl>-Ij Oj9j 4- (j ^" s ~ CjLoL«-u3 (J^ 3 ui* i"i" (_yic (J-<3-*-> i^jJ' JaLSjJI jJUtlUI m aj^JI ^j^a 

<ll!j^>J,I »jIj-=«- ^>.j-i o"l '"">- .iflbJI iiiL-ul uuJI ( _ ;r Li .sjJs^il ^-i^-— JjJ^>>j 4- ^hjlm^ 3 -^' p^~-— "^ 
4- .li!j^>J,! JJ J^IjJ! *I_^JI <J3Jj o"Ll^ pI^I 4±i^= ^1 n> aJljcTu-uj aLLjIII I JlAj .A^Lis^l JL^>.VIj 

4_lILjJI (J^LlJII 4 La i ul&j ^ajJI 4_la^= (_il i n^>. ^j^— » <; >a (Jl t i'i^I (_iJJj3 "-i--^- Jj^jJ' (j-^ 3 *- t*^- 1 A UaJU I I Job 

Ti = Te >< y + Ts 



S i 






j*> 



> 1 1 



t JJ>U ) J>S^JI r>LlaJ 







AjjLLajJI dJ_^a ?e_iae-Lt3J - 1 S /yljLflJl JijJSjJI jj-Sj*. (j-aj ~~ ^ Pi 1 ja 2 >. 1, 1 .ijJSjJI 2 j-i^- 1 - 1 1 '. (jj 



2 3 4 5 



15— 






24- 




30 31 



- - JijJSjJI *-JJj3 i s_ftJ-il - i~ -}jJ9_aJl 7r i*i'j-a - Y - JijJSjJI ^^- ua ^ - Y - J>jJ9jJI tj'j^>- . ^ 

- A — /«^tAJI 4_tic i La ifu - a - V — f jj-a 03^~> (J1«lmVI ^ afrLaJLa - "\ - (-jljilb^l i La » i a ) I /<ua-La 
djQ^s ^j-ul i n~>- - ^ - jjlj_>JI j-ltc-U (_ 3 juLjjJ| J>jJ9jJI (j-<L>- .aLLaj ajjl J ^ *\ - J^— i ■"■ iLus 

- ^j^**- il ,»Lfl-l^3 - I Y — (. (TT ( n II *_«j^a - 1 I — JJjLJkJI ^j-ul I il~>- rt I il~>- - I * — «.l^jjl Jjiajij 

\\~ JjJLjnJl a 1 -^ I a 1 JL^J>JI ,jj-^ (J-^j^a- ^A — (JLt-ii^l 7- [Tula - W~ *'_^iJI ^j'j- 3 *" ^"J- 5 

- *IJljJ^ j^yj\-u±>-~ YY — AjLaJI *_«-3t/J - Y^ — (3^' (_>"' ' u3 * ~~ ^* — a^U ,tl £g.) mil ^-LaJLa 

- ^j'wjj"^— Nl p^— selJI «Jl>-j - Y0— 4JjLLaxll - Y£— i_dj^>J,l «j|>>- ^>-J-S p"l '""*- ~ ^Y 

- jLL>Jl (J^ta - YA — /j i i ii a (_^2>jJL) (jjJ2j-ll Jj-a-C ~ YV — (jjJ2j-U -ij-a^l 4-Lta-U jjj^a - Y"\ 

^^-~»\\ ^j.^ilV- i<tj^.tl 2 p^—->-,tl ;Ujt-^ - Y ♦— iaLiJ.I ajJljj J_a^ta - Y*\ 



^ M 






j*> 



Ml 



t JJ>U ) J>S^JI r>LlaJ 



jaiaAxtl 




5 JJUtitl JijjSjJI (jJL>. A Hail 4jlj* iVitl AJ^Iilll 7"J-^"I S ^ (_>u 

S JJjlaI (j *■*■" ALksJ CjU^^aua j^=jl : Y^j-u 

?4"j o ifrl j ^aj x_a jLAitil (J-cC 4jjjjJa r-^_ilul '. Vjjjj 

SJaJi JaJl p la - a ; 1 1} a. I j ^-— i j I : l^j-u 

S(jJL>JI ?"L><-1 J -T* 4_2jjJa Tj-Zi '• O^jj/ 

sMotronic ^U^ J^c ;b>la: ^il •. i^ 

^SFI .aLlaJ J -T* <Uj_laJ Tj-^\ '• V(jj/ 

*?LE — Lll ,»LlaJ lT^ 1 l3>^' ^° • ^<J-" 

^-iJutiXI JijJSjJI (j-2i»» ,»LlaJ CjIj_la>s j^=jl : ) *(j-u 

l s Ajv J' : ~~ ' "ULJaj 7t i"i *_a . 4_lILl!I 4 <i i nil ■ " \ 1 i j -^ a 4_iLli==> ( 'j I la 1 , 1 : ) ) ( j-U 




^ it 




^.5* 



jjjJ! *_£aUJtl 



.c^ irT>p II 1 1 1) n i Hi] -c^ i n II p 1 1 n i 1 1 rin In II niiiinq p II 




(jj^^itl^UU 



4_UJ^1^=lI ^l <^=3J5^j}\ Sjj>-J 







p^-— — iil * >^jt ^■■■i ■■■ > ^i ,~ii'<j^-.ti -i 

aJ^-jJI ^1 ilaJjJI CjL^L^kJI flajf - * 

Function JAikjJI 

: <LJL"J! daLS-LlI A_ p^~~ LSellll a Jl>-j L-ajLtaj ( pukl (_^a-LSeJJ 
i_3j)j_ki]lj f-LiisjVI i_Jslj3 Lt"^ ** ^ ' ? t rP'-^'J CjL-uI i n-stl (j_a 4jLuuj_U QLaaLuLI ^1 ■ 2j ■ ul • 

.c±!jJX-al! ^LfllliJeJH aJLlLJuIII 



LJL>-lj L^JjLajj i_l!j^>JkL) <U^sL>Jlj 4_aliie 1 1 7t_uLiilj CjL-uI i n-stl jj_a ajjLi^aJI dl LaaLu, I (J-lLvj • 

j '» uaJl ^JLtll (_)i>-lj <UJ_ieJJ CjLajl*JUj <l3j_fctl CjIJl>-j j jjj*'** ■ 
^J I LJLjjjJ pjj p3 (^-aj j_alj2l jlju-alj 4 ■ ^— >j 1 1 I feilg jlj^~~'" u' *— tJ *^i (jr^ 4 jljt (Vm 4_JL>JI j_jjJij • 

JljLs jLui/2 Aj^jJl^cIlII <Li_a-L!l Ss-Liisl (jyic (J-a^*3 pu i p^— -»",tl 4_ajla-La £_ CjJuso ^JJI (JIaJtJI JJljso • 
(J-l>- s-SJi^ta *j a ill ' Kj\M <>j^=lj (_L>-'-S (JJaJtjl IjLjk (jJJ->>-> (_j-^- (J-* 3 -*-* pu i J'-"'' A^3^ ** '^""J 

^j-^-*- aJI jL^>- 4 La i ul aj L$J*I^J9 puJ 

p^~ i"fcltl S Jl2»j CilJa^aua 

^j-a 4.C j i i ^i a (lU) 4_3taJua 4_uL)j^^= jjljj ^j^l 2jLlC (_y<4>J ' * L)j-4^=iU 4_!L*3jJU l£lL u it! ioLa ^j^a ^^J* • * a 

. 1 1 V J^~ ' '"' ^ 7t_iis a_a aji I a-=3 >j 0*^~ ' _ ' ' ~KJi\ sjlu 

iSUaJI x_a 4jjj^sjja 4j^sL>. 4j>-jJ (_yic ^j iia a 4_uj_p^=J^(l «Jl>-jJI jj-al_Lc i '"" ^ > uaJI ^j^a cQjLaj>-j 4JL>-lj 
(jy Ll JlC.1 iiij olUbj L jJJjiX\ i_3^iiJI (jr Lc I jj^^~- : j~ pJ (Jj^>-^l jj-al_L«JI Lai i ^ W J^— ui i4- T'-'^J- J-* La^=i 

■Cj^ Liodl JJ r-j^>JI (Jj^-lj^a Lj-Laj rjL>JI ^1 2jlj^>JI pLtjil 



> if 






Itt 
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a| iJ»*tl pjj (_r^- (J^-^J-^' ii»LSJ JJlC JlaI*.) j| AA 4 -i La 12M ^j-^* 19 V0 ^l]^*. (Jjj^sjjJI JaLaJ jj-o 

«Jl>-j in J*—- ' mj MA J^— » '"■ ^_ TciisjjO jjfc I -i^— > p^— »->"tl «Jl>-jJ 4 ja ^— 1 1 1 4_u_uL_u2l jj-sLlsJI 
jjljjJI ,j-<S JJl£.J — (Ji«-jJ! «Jl3-J — rj^>JI «Jl3-J <j-l^=l« (( A/D) Jj^e-a tflj^al jJI t ijj^ajJJ 4_>JL*JU 
<L>JL*_a (jr^ 1 *J-^ p^— -»",tl «Jl>-j jj^~~ '"' (jl i— AJ .aUJsLLJI j w_alj_i < jLu-u^l dJ_^3 p La * a < "LLaL^alU 
^JJ ' CjJj^J <Lailbta 4_p-jL>. ajljj>- <L>-jJ CcJvJ 4_l*j_lLi]I SjLuiJI 4_J-«-C (JN->- ^Uaa. (_^l (JJJlJ CjljLi^l 
oj\ jJLa O-iL) jl_Lu/J O-J^S (JL-ujJ (_yic (J-«-«3 p^~~ '->"" 3 Jl>-j .dJ^S 10 j (Jji )""itl 4_lLi£. (J^L>- CjI_^S A t^Li 



^ ££ 
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MICROPROCESSOR 
UUUUV UUUVV 
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<& 



©: 



©: 



Input conditioners Ji-ljJI < ^j^a - ^ 
( AMP) SjLSfflj.^m - 
(A/ D) SjLiVI Jj** 

aLSjI /jIJ CjL-uI i mJI jj^a 4_Lu/jJ,l 3 j i i all I aLSj^M Jj^jso (JLc (J-a-t-i j^j^j^aJ] »1^i/m j^a ajLi^l (Jj^tA 

j '» uall ;*JL*JU Lgj (J^sLtJj ij p^\ AjlLII (jyjfcj ^*^J 

Microcomputer S^JLuaJI t_c^UJI - Y 

oLaaLtXI <>Ju4> <UjlJLa (_yic (J-«-*Jj <(_}i>.|jJI I * - ;^~~' a ^j-a 4-Laj3j SjLjiJ j J> i<a]| <_ . i uL>JI J ■ SH-i ■ ■ ) 

. 3 jlj* i""itl j^aljVI jl Ju^sl «3 (j-^J aj^=l jJI (Ji>-IJ <UJ_ieJ,l CjLaj.Lt-U *_a c^lLml i mJI ^j^a 4_Lu/j_Uj 4_L>-I jJI 

cpu p^^ti gJLao ^>^=>jJii ^>jui sjl»j - r 

i 4 a D se 1 1 (JjiajI «_al^j (^J^-I^a 4_L>.^aIb ^J-^ (jr$-^ J '♦ i -^ II <- i i uL>JI «.|jj>-l Ajbl ^jjj 3jL>-^ajl oJufc 



^ £« 
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J *J ~^9 J-^'J^ ' (J^ 90 ^l> ' " 13 L$jLs_lL*j 'Ll«j==>_) .^iajLjJI I J '^» ' ^C I a I" ~- ' <UJ^=j_U a Jl>-jJI 

.LLls cdU-timl (2>^=3u«JLl (jl^l».VI SjJlII .^Vl jlj»JI Ltj-u lAJJ^aj 

Memory ij£=\ JJI - i 

(jy ic 1 _gjTi_-vj *J9jJllj xJ9lj^s (jyic ej^al Jul 1 _gjTi_-vjj 4jJ9§Jtlj 4j*jI jJI CjLojJL»J,I S*IjJ9j ^jjijjso ^ j/ a (*JJ 

RAM - PROM - KAM 
Bus 5JSLU1 - o 

/<ijj <Cj^LSLl!I Sla ■•■^j;j .<LL>.IjJI 4-ujijjjJI CjLjLlSJLi aJjLlLU CjLojL«J,I *-*». l^Ic Cj^LSLlII Jj»ju 

.^jjjLulIIj CjljLi^lj CjLajmLi xJLaJJ <_}i»-l-} CjI Jl>-jJI )>_Laj>. Jujju 
udj^aJkl pjj (. 1 1 113. LoOJlCJ Cjy\ * i"iU oJufc 1 '■> 1". -»■ i j lLj^\ LifttXI ^a JJlC 4t- p^— ■->"" 4r P^"" "*•"'" 3 _J_>-^ J-4-*J 
p^~ «-Se^J) «Jl>-J (JjjJa £y£. L^J p*~~ i-SeoJI fi-O Lr-^' tH)^ « uAl <L3jjlX 4jI J L<aJI < 'j"'^-* J] fj^-j-JI l— , Q.J Ijj 

.J>jJ2jJI 4 aalaJUj aj-iiLtil AJS^LaJI CjI j O^ t miU (Jl Jj)J ^"'*' <— 3jj-uJ 



Sensors 

Engine spend 



Crankshaft degrees 



ElT 



Air flow 
Intake-air \ 

lemperaturc\ 



Term. 50 
Start 



E lt>ctr it; 
fuel pump 



r<*> 



c 



Control unit 



IF 



htetku-air tumperaturQ 1 
_ Only far Turbt 



■♦ 



Engine temperature 

«+ — 

Load range 



A/D 



@i -i-p°" 




Output stages 

^_ Pump 



Ignition 



Injection 



Tf 



ja 



h Characteristic-map 
switch 



<UJJ^Il^3l!^M A^3L5tUJI ^^J^ ^U^U^*^ (Q-*-"J M ^ J^"* U) 



< n 







Signals output ^.jLiJl oljLi^l - 1 

4 ;j LtaJLl 4jUu,i"!I ^j^— j tl Cj^?L»- J_a^»- j-oljVI J>5j p^-— — "^ «Jl»-J .4JL>-ljJI t_jLa_ol»i,l L>JLta Julj 
(Jjj/^3 CjljLfu^l oJl£> i 4_l»v3j 4_uL)j^^= *J'-"'j 4-!LlA (_yic j-aljVI jljio-aLi jlj_5JI ljufc Jlj-oJj (_yic (J-<3-*3 pu 

.Cj^LLiaXI f_J I /<u (j-«j JJO*^' *Jl>-j (J J 

'Ujj_^1I^=iJ 2 I p^~~ ■ seltJl ~t> Jl>-j CjLlLwC 
CjljLijj jj^a L^Jj^jso pub 4-flllie 1 1 CjL-uI i »->n ^^a CjljLi^l (jj l_Ll -- i : -"" Jul i aJI 1 H J^— » ilJI Jya 
L^JLojso pub CjLiajJ J^ ui ^,^1 LaJiLoIl CjljLi^/l l£J!Jl^=>j (A/D) 4j^L>JI Cj^o^Jkl '£- pXkj] (J\ 4-,-uLLd 
(*3-i£j Cj^L>-Jl1I SJl>-j ^_ 4 nl"i->- t,l Cj L-ul i n-stl ^j-a dlLaaLuLI <?_Lii> x_4^><jj (ir) 4 i>< i i (JJ^a ■"■" ^_)!jJ A_ 
CjLajJmi 4JLJ9LJ Aj-23 <LujJ9jJI CjljLfu^l oJJt, (jyic. s-L-bj CjLajJmi iHslJ Jl 4_ujJSj ajjj^a <4- ^-~*~j"'.' ^JJ^ 
^j-« ^jQlIlj 2*ljJiJI Jl>-G put (RAM )p*~ ■ sell] I 2Jl>-j 2j^=I j Jl 4_uj_9jJI L^Jj^aj^s 2— CiLaj.Lt.U oJufc <J-2-b 
*Lk£.Li L&jjJlJ aoJij ^pJI (CPU) Ajj^ajJ,! p^-.— "tl 5Jl>-j Jl LglaJj (ROM) 2j^=lJJI S*ljJ9 SJl^j 

p^--^"lt i_uLij^^= cjljLil J^auii 4- ^tR-j^" cjljLi^/l «ju».j J J L^JLp-jiI aJjsLlII J J «_aj>UI oUaim 

. -ij^jJI ^> '^-* ~ V j* — M - Y JU MfVI" ^ : 4_u_u_uj *lj-»-l ajMj 4r 

Random Access Memory ^LuIjAjJI / "t>j£=\ JJI - ^ 

j_ a Jt '" * «j^ r - " ' " 'j ** ' *jl*j.i 

. I j La IjJL) (jl » jiaj 1 "'j ii '-^-tl xJL«J,l 
. udj^aJkl f 1 A U I JlIc tt i n<i 1 CjLaaLJLl 
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(Read Only Memory ( ROM ,U;r«> s^ljiJI s>^=ti 

( 4jju ) <L«j|jJI Cj LaaLtj I (jJvseiJ a JlJt" i m" • 

I j* a \j-2j (jl * _ -"" ' " 'j lJLl^JI ;*JL*1I • 

.L^tS (Jja- i nj (jl « j Laj i uJ V j li i^a]| ^JLtil • 
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. CjLaj.L».U ^j-a (juljj aj^=l jJI ^_ QJ^kjj < 4 l ^~~'j II aj-iLta ^j^- Ci Laj.Lt.aj 4_uL_aj»JI CjLxLajtJI 

Calibration Tables SjjUII Jj!jl»- - ) 

SJI jia i uVI «^ej>-j Ldj^>Jkl d)UI ala ■ u] JJlC JILa ' i §i ~^J . <j^ Aj-aLi. CjLajJLva (_yic ^jTlthjj 

• I_£jj>.| jJJ «Ll^=j-« ^j^a 3j_lL«J,l (Jjl Jl>- i \\~-s. <j AjLttlj I. tfr i nt I aLi^s /Wej>-j — «L>-Ij2j — 

Look up Tables Jjl j^ - Y 

(Jjljtj>JI tfJufc aJlJt" i n"j T^"- LaJl 3 i ^— j 1 1 *lj| Ja-ijLa <uli^3 lXj^ 4_lu/LuuI Cj LaaJjt-a (_yic ^jTirvj 
*U1^ i nt I ^_ A^Lttl ^_ (^ jJI L."^J ■ n^aV I 4 i i in jljJLa ^j-C- (_p-* CjLajJLt/a (_yic ^jTlthjj i '"" '^~~'J v ;»-l<v>J 

.Li!j^>Jkl ■- 1 .t U I JlIc LjJLa diLajlt-U i si .V' 'zj ( 4_LiIa_iJt 

KAM/Keep Alive Memory i^li - V 

. C*j9$-a J^-"* uu * L^J-S Cj La jJLt-t I £jjj->^ ^Uj : L^-La oJlC ^j^» " *^.-^. LJ Sv^al Jul oJufc 

.ciJj^>Jkl gldlal J if Juiij ^? CjU^LlU • 
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KAM system J^-i.t. 







INPUT J^jJ! 

(_yLl 4 i ^— >j 1 1 Cj L-ul i »->H jj_a a I la * 1 1 s-l.il (J^^- CjLajlaJU (_ylc A_uj_p^=J^(l p^~~ i ■»-"" 2Jl>-j J ,*•<-<- ' 
p^-.-»".tl d aal^la A_ Jl>.|j ^J^jJi. Li LjjLj-sa. ^j^a-Ia 4.ajQie 1 1 CjL-uI i »->n j_a JJiC ^>-3-> ** ' ^~*J t ' 
' - ' I a j I * -i ^— i I aJ-LaJ dlljLi^l ojLibj .4_u]^3 SjLfuL) a^*w^"^-i tVI p^-»-»-" n 2Jl>.j ^l3>^ J-^J < <Luj_p^=J VI 

aJLLJuIII f-Lisj^l tiJjJj p^— — "tl «ju»-j (J.tjvj cjLa^Lta j^. «jLtc. f^jt aJL>-IjJI cjljLi^/La .£L>.l.s 

Jl r-Qjyj j-Lt.Lg> CjljLil 4-llA (_yic ^j^— 1 " (jl Lai 4 *!"-»■* CjLllA JLc ^j^— 1 " 4_L>.|jJI CjljLfu^l ■* ■ ^— >j -i 1 1 

.4_La-9j 2jLil Jl LgJb^so Jl r-Qjso 4 j [ i «\ ajLil jl tl." ~^j ' "^~~ * *' (_>"> i oa» J J '.'^~*" 

t <■>•*■ mil x_a-7E^s ^_ Jj 1 t-» 1 1 LLaJLJaJl Jlla) *> a b -»■ 1 1 4 j! j-t mill 4_ii=3^J,! CiVL*. ^j ,.^-.»" a . ^-»j 1 1 CjL-uI > aa> 

«j^».| j^. ajLiC CjL-uI i »->1l (_ JLc, 1. 4_uJ^a SjLil J I (Lk^_<£.j ^^^~~ ' i^*~ ' ^ << 4 ^ = > :>, -"j °jl> :> '-" ^■j- i 

^ i r<jVil_L»-t,l < U'q\l II t y-l"rtt,l f^jljj>- AjLfljO i~t>jjJuX\ 4-ajLaXI t a I JlJt" i ul I Aj It^al a 4 La i •■ ■ a iuLj^a 
(JLuajl L^JjJ CjL-uI i n-stl i _^iajt_ij .sjLfu^l jl ma (J^L>- {_ys j^JLttl Jl J "•*" CjL-uI i n-stl SjLil. dJj-flJI jjj^aj 
a Jljt" ) n s CjLl-ul I II "sll ^j_a J-*-^' (J <* * ' _3 ** ' ^~~'J J^~~ 'J,* (J-*- 8 (_y l ^ 5 J^'' ^-4 J * i5 _9^ <3d>"^ (1)^ ' ' ' ^J- 1 '^ P-" 

(Jiia 4j^sL>JI CjL-uI i n-stl ^iaji ' .^JLtil (J^L>- ^j-^ '- <k ^i2>^ <*-y 4j-aL>. i_Jl_m »j-j'-i lt-^j i4jl>.|>ji 2jLi^(l 

J>j)J3 CjL-uI i ri*«.1l(^LLi-u^(l oJ_^3 ) .(J-a-*j (jl (J^-l (j-a JJi^ta jLu Jl r-Qjso tc_uLoJ,Ij Sj-l<TlI I CjLajLail 

. 4 ii I" -r U diLaaLuLl ,jjO p I a ) I ) j i » i a 1 1 (_ < i nL>JI 
.«.ljj>- ^1 X-L&3 (jj/LiS ^_ aJlJt" i ii" (_ i r<jt-»l_L»-U ila^^LIIj 7c_uLail t Jl$j>JI 3j-^ 4LajLia - 

.2jlj^>JI 4^»-jJ (JjjLlSJ A JlJt" ) n \ (_^J I J^>J I AjLoil ~ 
.AjL«J' £—. (j* ~- ■ ..^— »VI 4 [ ( n < Q „ A Jl^t" ) nl i'.Ia^II jj^j3 CjLl-ul I U3-. ~ 

j •• < aJI i- 1 1 nL>JI (_>i2 (j^a 4-a Jljt" i u a ajLful 4_ojk (_yic. ,jj^~~ '"' (jl (— Q.J CjL-uI i ri*s'l ^j_a 4jLj/jJLI Cj La a-Lu, I - 
(. i i nL>JI ,_Lu2 (j>3 a I JlJt" i n^LI ,_L>.|jJI cJljl^aua JjWI ^j>3 oJlAj LgJ» a (J^aLtll jl t- < i nL>JI « .Jaj i •■ ' (_^l (4_La-Sj) 

■ J-L ^ -C^JI 

• tji-l JlII ' ^J^-* n tjj^ (j-« 4 I j ii" i ii U 4_jlIjAJI dlljLiVI (JJJ jjLcjJ Jl^-JJ - 

.digital ^lj - 
Analog ^luirtl - 

(Jj^e^J 4Ja i ul aj 4_uv2j »jLiil Jl (J_J^><-1 4 j 1 1 nitl SjLi^fl JILa . ^J-* 3 »J^*J I ^^^~'" 4jL>-ljJI SjLi^fl 

LJLj/jI puj ajLi^fl i ^^^~~'" Juuj .AMr p v i >» 1 1 ^'^ i ul aj &j '.'^~'" <*-" IP '* "* SjLii^flj .A/L) 2jLi^(l 

_ 18, _ 







j '» uaJI (. 1 1 nL>JI (Ji>-lj Sj^aljJI ^_ 4Jj_jtil CiLaj.Lt.Uj CjL-uI i n*«.1l (J^S ^j^a 4JLjjj.ll Cj La jLti, I <UjLiLa p~o 
L yA mi->- :lLUo (jr JLc JLla ^ j ^-j 1 1 s |jj JLc sjJjJLl CjIjIjJUI Jtiejj ajjJL^aJI ^JLJ.1 lILo ^»JJ 

j '^ a iiajJL>Jlj Lt>-Luu i_l!j^>J,l j)J*~~ ' ' LaJtlc .^jLlII 4jjTl>.j i^JlII £," -» 1 ..^-»VI 4 1 i ,,\ (j "^ 2 ' £," -» 1 ..^-.Vl 
(j^=Jj .4_uLij^^=JI SjLi^l tfjub J'''"""' (Ji^ljJI i_d-i^=3-a < dJ j-3 *,£ ^j-* 3 <J^' 4_jjJt^a *jLii] /T-^-L (J-"' ' "*>H 
4_ujjSj sjLful •»• ' 1 ■**■"' <>t.-L>iJ &) '.'^~~*"_J L^JLjjsO AJJ 4 j [ i n i ll «j'«'^" sjLfuifl 0juk I Jl>- ajjJL-a ajLfuifl 

j"'^ & 4r J '* ""*" ^J LsJL! Jl (jLj/j3j .(JjjsJklj ^ ^- 1 «a I , I .,Ji>.ljJI 1 a ^^-» a CjL)j^=ua 4 La ■ ul aj .aj_<^=i-a 

.L$Js.ljJ9j Lgj» a (J^aLtlll ^j ^ j '» uaJI ^JLtil ^j^— » 1 1 (_jjJI 2JljJu>JI 
ajLii^l oJlAj ^JLtil ^j-* 3 ( J LL-u I ) 4_iAj*-j^a 4_lL!jJ3 ajLiu L^IbjLij /<uj Cj^L>-j_tlj CjL-uI i n-stl qJ3Ji ' 
jjjj CjL-uI i n-stl .j>»« tj .^JLlXI A— 4_l*j>-jJJ oJj-3 (<ua-La 4 La ■ ul aj (Jjjjjjj CjJj-3 \~ ^Ijjs* LkjIjJLa 

.4_l1!jA!I SjLi^l 4 ...Aii 
i^aj^JI Jjjaj aIj aj-LtiU iLajLUI Potentiometer)) Sj-jAiU iLajLUI ^jljcI^ oLuuL^*. 

. a 1 -1 1 ta 1 I 4^=j_>. <J-"Lt3 £- (*JLsr")n~ LJLcj AjlIjJa <L«_iJ9 Jl 4-i^=L-tJL^=L-lJil 

.Cj^Lu-ajj Cj^Ljj 4Ju^5j^a 2^jjLlil 4_ajLatl 
. *JL*Jj jj^a 4_L5trvjJ,l sjLfu^l «d_u-i5jj - ^ 
^JLiil J I l ^yu\ 1 it~*\\ jj^a 4jt>-ljJI SjLfuJfl 4-Ln^jJ - Y 

■ (J-ul ) rlTl I j_ y xijVI SJ->I J 4JL.LOJJ - X 

( _ 3 jJI ,d ^^~'^''^~'^^ .1 ^ = J^ > '-!' <— ijL-ul (j-a tilljj .4jja^jJI <LajLm Lj-JLc jl^- ) Sj-l^TlU CjLajLatl ^j-^* ) 
■ - ■ ^-J^^ Jjj^~~'" a^xtlil iLajLflil ^j-^ 4JLj/jJLI 2jLiVI 4-JaJ<JI iLajLoll ^a "i< j^>- VI (jiaji '^'J Lj ■ "^" 

4 S-lS ^J 

.Switches ^uLU! - 
. oil jl on »jLil ?-riiit,l j > ijj, jj oLJj^aJu x-^j (j£- SjLi^LI LlILc aJljt" i n"< 7t_uLiil 

Thermostore c£jl>>J1 ^jLail - 

^_ (_JLiJI A- a Jiir" 1 njj .4_uJjJa ajLil Jl I^JLjjsoj 2jlj^>JI ^>-J^ O-"^ 4r L^j'j^* 1 ^' AjLoil aJlJt" i nj 

■ 4 J^— J-ll 4 MJ^— > Ji«-lj ajlj^>JI 4j>.jJi jf tl!j^>J, I Jl Ji-ljJI *lj(Jlj tl!j^>II SjljJV ^>-jJ 0"L»^ 



^e^ 







Voltage generation sensors cJ^aJI 2 jJj^j oLul...^ - 

<^_L>. wJLttl A_ 4-la^.j-I I SjLi^l dJ^S p Ia.La ^ya ' " i la a ) Lt>Jj^J3 pJL) V O-Jj-aJI CjljJj^a CjL-uI > na> 

j I /— LaJt-iJa j J^~* CjL-uI i ua») ^jjl^i==> 2j^jj a Jl^t" i uJ CjL-uI i n-> II ^j^« ' ' J ' M/l ' ' ' " < la a 1 1 Jl-J^jj ^ ^ ^" 

CjL-uI i »->n jl (j*i ~- ' "^~~ * *' (j-"i ' "^- (J^ (^^tH^^ 3 '^^ j '*'"* a J^jr" ' " ; 1 j i -•*■ » ' j oJj-aJI jjjjJUJ ((_^^L^>-l 

(JLc (J-q-tJ ((_^jL^>-l jl /j La » i a j J^—* CjL-uI i ua») jl ^3jl_^= *JL9-L> ^" ' "" (-r"' CjL-uI i »->H . 4 J' njI^LLt-U 
(j-ul I n~>- (JlLa Cj I j I jJLfkV I ijjsljj, A JlSt" I nj LjJLc fjjJI I jufc J 4_uJ^3 SjLful jj)\ <L^=j^>JI jl Cj I j I jlubV I (JjJJSO 
J^^Jtl N J a-g ^j-uL-uJV. (JILa 4 I ^— >J 1 1 i"<I'i^^-i a y.ii-> j ( _ ) _uLlJ3 A_ aJlJt" I ill LJLc ,4-1 < njloLLLlI Cj L-ul I ri-stl .JjjJI 

' a - ' "- ' CjLldul I rl*s ll l j J JjLCjJ - Jl3 ~_9^ 

. ( J^_as^3|_a CjLml i oa. - 
i U.<a\l tl 4_u-u_lL> LjJLa - 

^_ L . ■■y*' Li a ^ aa. JlJjJ 4_aJljJI 4_l< u-JaLLtJLl jl C— ^ ..'IajIj 4 j i inViLLt.a < JLs J ' aJ a l£1L-u /ys >jj^~~ '"'"' 

i alXI ' Ml i n (J_^>-j 

. Manifold Absolute Pressure<-<.-*.<.,Jl j-*^a 4- tjlktl iaJLuaJI ^Lua. - ^ 

jj^_a 4_La j i^— >) (Ja-LtJaJl ^ul_LaJ) ^jL^-l (_>*2>j_a^= (J-a-*-> <- i"a- < nil x_a-3tA A_ /jJLLaJLI i La » i a 1 1 ^j-ul i ia 
<- 1 1 iiLuJLi aJJjj ^_<JlL) ^j-ul i ii*«i'| AjJjj^a . JJ_pJI ^j_l*Ius 4js*jj>-_a 1 YV ( _J^3_iIu £—. jz-uz^ja ^Jb I i^~~* ' ^ " j**-) J4p 
l ^yj\ i n^>- ^j^a 4 1 1 iijaI SjLifu^il i Laj uaJI 2 Juj /«-« ^j-ul i n*«i'l J^>J ^d>f^ " '~ '""" ' ' f-a^e-d ^- JljI i nil Ja-i uaJ I x_a 
ijlj JqJI O-Lflaj (j-aj _L)_L>o^ fJa_iL>Jl 4iini JljJu><jj 4dJ^>J.I (Ja>- JljJu><j A_ 2Jl>.jJI L^a JlJt" i uJ i La » i ia J I 
«Jl>-Ij aj^s dlIjij. L 5_a^>JI ilai l^JI (J-uLjS IL. l£J!Jl^=> AjLsr'nnj oL^=>j^>JLl i-ilf I iL-J-EGR >LaJ-a '£- p^ 1 — ^"j 
' ^- 'J ■3^~* ^M-J-^ 3 ^ JliM^-i 2ji_aj_a 4_iAc al p i n^>- ^_ya i Laji ciaJl ^j^il i n^>. i ,^-i^"n .jjt i""< 4_J »£ J^— ■ JlIc 
YpJLaT p^tjso ,jj^~~ » Li i u 2jLa ^2>-a 4->.j^ i .ill 4-t-LLoj .4-Lre-L>. a j la ) a. 4ja-i^il aj >. i-a- i nil x_a^a JaJLiaJ J i ^-" a 9 

.jlua jj ^—-^^ YO i ( \ a i n < Ja ■ uaJI 4 aiaJ aa Cua jjj ^~*^" ^^ * '^' " '•" 'J 



\01 






Itt 



( jjjjj ) tyS^t! »LlaJ 







Silicon 



Vacuum chamber 




intake manifold pressure 



*-q2&a £— Jj I la 1 1 1 JaJ> i a 1 1 ^j-ul i n~>- 1 YV ) J' : — i ■"■ 



«L>iJ^ I III! -- ■"•*"' I 4-)J_LI 4^3^>JL| 4->.J^ I ill! 7r a I rl t I Yi J^~~' Ul ^_ 7C_ti^0 Jjfc I -1^— I (^ J -1 ' ■"■"' 1 1 oJlAj 

*j^>JI Lai LjJLa (_£jl*JI «.j^>JI ^_ (_^jj>JI «.l_a«JLi 3 I i - J -"" 4 ali a i^j-C. <_P»-'-i 4->.j^ AJI oJufc *_iisjjj s.LAJlJL^= 
i_dj_>iil (Jjt i*i"itl 5_lL«x. J^Ls- ' La » i ia 1 1 i_sM^>-^i 4_ie_ujj il <tt i nil *_a_3EA J-i-lj , U ♦ . >. II < J < -V". a ^JLiicJI 
(_)^= CjLajLiLa *-Jjl (J-u-ajJ (*-^ii ■»! At ll 4_ajlJLa j-iATlS 4^=^_>JI (JJl-J 4^e_uJj c (JjLu/^L! »1 Aiul lLIj^c-O 
(_3j_jlI]I /ojj t (_ i-r i n 1 1 »_aje.a (^Ji-lj Clj^-LtTdl. 2 ■j La * 2 J^— i ■"■ (_yic 4->.j^ i rill (jl *~'J* (j-<a (j^=j-l (J-i^jJ <La^ULa 
JjjjJIlJ ^j^-— Ij i gJI -aLa-i^o (_>>-'-i '*- c -J- t "^J- a J ' ' >-!■>■ 4-"» i n~>- 4jjjJb <LajlJLa s.ljj>-| JjjjJa ^j^l 'J i uLx3 a I ^lk 
4_tL>- X-usj (_r^- >2^J i_3_a-uj t (- itt i ntl *_4J*ia (_U>-lj Jaji tlaJl i_sM^>-' 3 4Jl 'j j^~* ajLALi p ^~~ »-seaj| «Jl>-j 
LiUjJ 4_»_ujj . AjjjJLJI 4JsLLaJI <LajLLa s.ljj>-| *_iis J jjJuj LiUjJ 4_^_u_)j *'_a»J' (j-« 4_lIL>JI > jj' : ~— >-L ■ uil A I -1 laj I 

p^~~ LSeltJl «Jl>-j (Jl 4 I i 'ij-ll ajLA^I 4_q.l3 j-itTiJ 



Silicon chip 




Filter 



Intake manifold pressure 



Jj I la I , I i La » i is 1 1 ^j^/1 i n~>- 1 Y£ J^— » ui 






Ut 



t jj>b > J >-Ml fU^ 







AjJlju 



(jL^= UJL^=j «j-l±^= -ijJSj ^^-i^-— rL^>-l (jL> *A0) i-i -a- mil J-<^*-a (J^-l-i ilaJLLaJI jlj I pl^— 

i (jr Lc <J-«-*3 p^-i-»-"tl 2 Jl^j aJLJL^ -}jJ9j 4_La-^3 Jl rl^o-l (jL) * ,Y) }UJ9 <.<•»■ intl f-«-3=ja <_L">-l-> ■ ta » i a II 

.cJaii ^Jl^i. 4_UL>.> J a SjLiLi JaJI i a 1 1 ^j-ul i oa. 



iL_u_>. 



7c_uj Lo_a 4 ^ U ■ 1 1 ^_ Jul i nil (_£jj>JI iLaJI ual I A_ CjIj_<JlLJI ^uLl2J aJlJt" i nt ^jj>JI i La » i ^- II i j r u 

p^~~ i "»-"tl «Jl>-j J! <LL_uj_U sjLi^l j3ljj ' 3 j ^~-j 1 1 'LtS J^-jj ^JJI pLojj^l ^Juo ZJSjjua p^— -»"tl «Jl>.jJ 
(jlaLUI <4- *'jh-^ ^' a l"^-— jj^~-" <-i~^>- .EGR aLLsj J ji miIj (JLtjfu^LI Ct-LSjlJI (j-«jj LLa-tL>JI 4 j i n's JjJmj £_ 
SjJ9 (jljJiS Jl uJ-^jW ^ J<1 - 4 -uJj^r i nU «.l_a<Jlj *'^iJI ^^^-1 (jjjLiS (J-L) La i_3^iji>.l J La>J IjuJ t 4_d_Lii>. <L»_ajjjU 

^^j>JI i la * Lai I c J-uj (__£^j>JI i la » i a * I ^jjj\-u±>- CjuLu 



yb+*> 


Jl^.nL 


lijL^lh^ 


m,£ 


OA 


w,i 


Uo.o 


1Y 


u,r 


UA,V 


11 


n,o 


\X\,\ 


V* 


Y\V 


\XO,\ 


V£ 


YVA 


\XA,X 


VA 


YY 


UVA 


AY 


Y£,Y 


Uo.i 


Al 


Yo,£ 


UAA 


V 


Y1,1 


^oY.o 


M 


YV,V 


\0"U 


U 


YAA 


^0\1 


WY 


X\\ 


HY,£ 


Wo 


x\ 



\ot 






Itt 



( jjjjj ) tyS^t! »LlaJ 







:a_l!l1II CjljLi^Li p^~~ <-se^Jl «Jl>-j ^23-* lt^- u-" < "*>JI 'j^ (J-«-*-i 

.tiJj^>J,l 4-Cj_i_u ~ 

•O ". 1 ^ 1 t^JJ li^ 1 -^J-^ 1 ^'j ~ 



ililajJI udj^>J,l 4X.j_i_u 






(3^X1 jj^ 4jj!j 



■ aI JlJt" I III J ' ,: — I VI dll j (j' 1 - C -3- 1 (Jj ^J - ^- 1 *~ ^j) ' "J 4 J^J* l*i"ltl 4_l3wLLll jJJ 3 i /»!"■-*■ i ClL_ul I r< — »-r T 1 jj^O JJlC Jl>-JJ 

:(JI t i'i^I pjj-a (_>>-l-i ' , ^~~'J * CjLaL^aJI ^jif ^j-ul i n~>- ~ 



Camshaft position sensor 
Rotor place 




JU uiVI fjyz Ji«-l-i CjLaL^aJI .SjjU: L yj\ mvl Y0 — J^— u, 
._L_C/_L/0 CjI Jl>-jj3J 4_ujjJaJI CjI Jl>-jJ,I *_a ^j.ul i n->n - \ 

iy-ij t^aJl JijjIjJI jj^a 4 1 1 iij-II «L».jJ,l J 1 '— i ■"■ J^— i ■"■" <~i~p- «L>-ji,l J^^~~ ' '"'"' Sjjl-ij - V 



^ 00 






Itt 



( jjjjj ) tyS^t! »LlaJ 



jayaftUl 




iLdj^sJkl <Ulj_i_uj 4jjlj_JI /) n-* i (j| <_p>' (J-* (Jr > ■J'-' , ^' J*-*"' 4r (3 '"' ^"^*(jr^- l£J- l> '- 1 J'J^' isejAjLa ~ 
i-iIMjU , ,,Vl jJulI 4jj1 i n a JLiUjJI jLLs^fl '£— £^oJm1\ ^j^a JJlC L^j Jl>- jjj ^ Y"\ ^^— • ui '£— TciisjjJ jjt, 1 1^-1 
Jl>-Ij (<i^j (j "j^"* a (_ji J i ilit (_£J-!I (j Mill (j ..j^-i 1 1 x-usj J I JjJSjJJ 4jjlj (j-uLiJS (J^-l (j-« «LtS 4 i ^— m 1 1 i_£]j^>J,l 
«Jl>-Ij 4_»-jJlJ I j uaji ) ^j^l 2\j ,^^a a -»-j^ Lail (_y>-jL>JI jLLs^l ^_ ^jJI (ja ^ uA\ .^j-i-VI J^j £,".!! ^j-« j-<^=l 
!«_ijj| . ^ Y * .~il*»ljU , „| "\ ^LlII J^tlll (jric- (< $°* 4_lL>-I jJI JjjJLiJI 4jjlj Lai ^>-jJ Jl»-IjJI |3j-^-" (■> * ' "" '^ 




180° signal slit for No- 1 cylinder 
slit) 

* signal slit 
(POS. signal sill) 

180° signal slit 



Rotor piaia 



jljjJI ( QeoAjuaJI) { _ysj2l\ \ Y"\— J^— ui 

i^ i njViLLaLa (_JLa 4_!_j_>. i_aJLa ^j-a ijj*"~ '"'"' (J- u:> - (s'-Sl) j '-^ '"* A la i ul aj I felg i_3j_*jjl *Cu Li!j_>Jkl <lcj_i_u 
' ttlXI « La 2 ' (_^=J /- 1 u-JaLutXI (JL>J,I Lib^jso (_yic (J-a-tJ CjIjJu 4j J^_o-> (_£J^f_o^ (_^3^JS «LaLal i ,i: ~— 'Jj^ 
jjj/^j) <Lalju»JI ^jLLml jj-o^- 4J o<* <( ■ i "J'^J 3^~V -(_7 ' "jt^'-Lt.U (JL>iil « La2J 4^e_uj -S-Sp-<a jLu «Li ,jj^~~ '"'JJ 
'J '* "^ TT-J'-*-^' (Jl J^ "j"j d -4- t -° SjLij (_y-u tj^=^ (j-« Jl>-G /) n-».n al.il .Jj-isLill ^j-^ )l all 4_LaL>JI ((_£JV^3 
(jLLu/lj SljVI (j\^ La plj^Jlj iijJ^jsJkl 4^1^ i ii t XLLalx jj n-».n aljl ^^ys a I la » 1 , 1 4jjljJI ) J i:: — i uia CjLu/LlSJI 
jl (jrl^is ^aj* = (j S^j { I fjt^ti! 4 jinilL 1 ^ j « . ^ j) 1 1 Aj ^— j aj (jLuj/^l J^— ui lLUJl^=j <4^IJlj»JI 
j i LJaj< ■ (j LaJtc) 3jL>-_aJ p' : ~~ »•»■"" «Jl>-j CjJjJ (_)1_uj/VI ^Jl-J ialjVI Cx-UJJ ajLa lLUjl^=j ( (i_3j_^_La 

•(^6 'J'"* 1 'J (O^jI tj" i ul j i* i^ill ^JLLil (j ^—i o"ij (_y^>- CjljLi J(l 

: <3^ji.l -ij-«-c 4jj'j <j-"LiJs 
-iiJI ( 3j^ >1 ^' «j'-" , i ^ i""*» <(_^3jJ^I Jj-a-c 4jjIj 4^jjl>s (j a j ■» t^aJI ^iJmi ^j^— i -i"" (_yi>- 



-Qjso < 



4_X_C!C_t 



udj^>J,l 4£.j_ij/ (J"> *' J ' J-^° ''- )ui, J "* **M ^ YV ,J^=Lji . JjjWlII 4Jjlj (^yic (_3jJLJJ (j^>L>- (aljl) j^Loig Jl 
ajjj JjJSjJj N J t r JJ^ 1 *^* J '* l-J> ?H'-*-^' Ji l ''^'^ a «Jl>-Ij 4-LLt.a ajLil (Jjj^jj ' 13 ' "J J J*^ -1 (J-" 3 -*- 1 



^«n 






Itt 



( jjjjj ) tyS^t! »LlaJ 







^jiajLSJI <LsljL>. «L>-J (jr^ 1 A5^J^° *> J -*-'^ 5 ^Aii-? Jjt> a J-5^ 2|J2N I J La Sj G SjLi^l i oj^seja (JLc 4_LaL^= 

.J^Ull 



_ 1 2 ; 


J 






1 

1 








— 4 
6 







(jjJSj-tl ±y±£- ^Jj'jj ^j^il icj-^ jn-v Slj] ^ YV J^-i ili 



^Lia^JL! 



tjJuJ.1 (j^a gjii^iU SljVl <_JJ3 - l.t-dj^Jkl J^=Ljjb - V.SbV! <J^=Ljjfe - Y.J^aJI aj!j (j^iLllLa - \ 

.(jlli-ul i^a M-C* ) 

(Jj-aLAll ^j-^ )l aJI <Lsl Jl>- ^jLLu/l (JjlJLa ^jjjj^pjl 4_tic J^— lj-A (_ylc I j"'J ■"'" («-l 4-C^ i nil (j-u^. si -Jl 

.(JL^-I jJI <Lsl Ju>JI 4j»-j (_r^- A^J-^' ^>|>-*-Ul (J ""> ' ''"' ^ a 7r <i i njj i <Lsl Jlj»JI ^jLu-ul jj-o^- (j^a L^jlLoj 
<j-a c- j / 1 ^ 1 1 ( \ ) 5| jVl L-JJa 4Ja i "lj J (Jjjxjj (j n^tl al.il (j-uljj (V) ajJuJI tl^-J L° (■> ' oaJaLliJU (JLsJkl 



^«V 
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( jjjjj ) tyS^t! »LlaJ 







iLksj (jL^a Ijj (j SjhJI (j-*3_J 'JJ ***"' (* J ^ L ^J (Jl t i'i^I 4_iIJlJ JljJljso L_ j^yj\ i u->Jl ^j^a 4 1 i iij-U SjLi^fl ^j-a 



G pickup coil G signal timing rotor 




NE signal 
timing rotor 



NE pickup coil 



^_ JjIp^VI o'j^ <^W MISFIRE)) JLuiVI Jli ^^u U jl JLuiV! j^ jf jjU^l l^u 

j LaAll JojJL>JI jl i 4JI aJa ■ uVI (_u>-l-} i La » i a ! I L-2utjLa c ajlj-ifoJI (Jii>- jl <— sLj£. '- ' ' ' " | O Jljso <_P-llj 4JlaJa ■ ujl 
pi U'tl | juk <J-a-*J .4 jljt iVitl 4 i ^— »j 1 1 CjzL>- ^^ic- cLu ajl^ Mill ^_ii>~G jl jojJlSj 4_jLaX. a UajU I Iji^J ) L<aib 
I ts> il j CjLaL^aJI ^ji'* y-i-^ j ^j-ul i n~>- jj-Aj (J I * lmVI Ja-ijLa 4 jJ a e L- ljL>- (j- 1 a j a (j-U-ul i n~>- i _ 7 -l^- I J-aTn.a 
r CMJ 4 ji in'JjJI p^~~ '->"" a Jl>-j J-qTlajj .(Jl t i'i^I L_ 3^' (_>" ' 1La * J"l5^ La^=j (jjJ2j_U ba-ax X-^J ^j-ul i n~>- 
L_ d)ulaJa i aVl JJlCj f->j_aJ '- ' ' "~^ (_j-^- (J' * uiVI t— t-Uj3 JljJljso L_ CjLaL^=JI Jj-a-C ^-^J (_>"> ' "^ (_r^-( 
i LlL<JI 4ILlI,I 4 talilll (_LJ9 ajlj-ifoJI CtjbjJ JjJljso IL. JjiajJJ Sj^e f-^J (_y\ < "~>- (jy^C- JLaoJ" I -1^-— tiJj^sJkl 

Allalll I job (jLa 4*<ljU,..f ^^ Sjlj_iiJI IL. JL>- jl Jl2^ LilLufc jj^— _* LaJtlcj -3^' o"l '""*• Jl ^L^V^> 

(jy ic (_^=j-ll 3^' Q*" ' ""*" Cr^ 1 L ^- i Ar ' ^*^a 4JL>JI tfjub (^MjjJ SjIj ifgJI jji>-Lj jl /OJjt^jJ Lai Aa2j 

. ^j .. 1^-1 1 1 S'lljU , „VI 4 1",^-. ^ i ,i~>. 



^«A 







(Knock Sensor (Detonation Sensor $Jl\ j*L^ 

(^I^IL^VI i^j-C. <_>>■'-} (fj-2JI ) (3^' «Jtji jljJLa (j "^' jjjjL^uso p^~~ i Sell] I 4-»Iajf .J'"* ' JLJJjVj p-l 

jjj^H^^I ^j-^- <J*-l-i iiajL>JI JjLh^'j w*-.'^^ jjisjJI JJ (j-<i«-G ) JU mi^M Ct-^jj J^^^" <J^' ch* ^Ijj 

(Jljj Julj (_£| /— at-uiajl Lgju a a Jl (Jl t i*ii2l <Ujlj f-^J-jJ (JjJl*jJI <-J a-£ Jm-ij jj>-Qil ^l^t^-^fl <jL>oL) 

.IJl>- 1 .^ aie La lll^a ^j-ul i »■>!! jJjJJ ttiJv^JLl ^_ Cj I j \j-L& 2 I 
( _ ;r i-uL-u^l j^-^M SU,..lj^i jj^ ^pJI J^l^—tl J_^>JI 4_iLa-La 'A- i ta a£ CjJljso <JJlJI 4.iU<* IL. p^— —~tl 

jjj^' (J'jj J^-J ' 3 J ^ i** J^""" 1 ^ « Jl>-Ij <^>-j-S ,y]|^>. ^— 5t-ulaJl *_iisjJI ^j^a jj>-Ljj (Jl * i"i 2 I Cx-Lflaj 

. /— 5t-uiaj| 4-t.Loj J I (Jl t mi^I OJSjj f-^J- 1 (jr^*" ^tP^ J^"""*^ 8 Jl>-Ij <^>-J-S (_yJj^><J aJulLi (J 1 * i"i2) Ci-l3jj (jLa 
— J A^a Jj_)L>JI ) 4jLuaIiLa 'LLlLi-JI 4-g.^ i aJI ^uLaJLtl lLsLoJ ,jj^~~ '"' LoJllC al l1!^j>J.I (Jji i"il 4-jJ -\f Slc 

' •^~~'J ' LiJLcj.Li!j^>Jkl (j-£ A^>oLl]l (Jjjl CjL>-j^s .j "^ ' J-lc (—iJuJlLl! (5V^-uo IjJ .dlLljuJ jj-uaj Cjljl^Tukl 

■ £/U-ul ) n^>- ' , ^~~*J ' < »JaJ 2, I ^J^** ' ^-J 1-ilj-^-qJLl Jl>.|_8 ^jju\-U±>- 

Cj jj-LtTLlJ (Jj-isjji^a (J.q.^3 <L3^3^La ^ 1"^— >a JaJLiiaij ^j-ul i n^>- tiLusl^uj/ (_>*3^J9 ^j^a (3^"' (J-"' ' "^ ' '^~^~" 
■> Lla-Ll (_La-*j «LijjL<m 8jLi^(l <j| aia ■ u 31 ^j-^ (_y-^-^' ' ^j^? 1 ^' 4r (_>" ' "' > ^' ^^^ ' '^~^J^J) 3^' ^^^ ~1^* (j- 8 4-><-iLl]l 



^«H 






Itt 



( jJJJiJ ) }$$1\ »LlaJ 








, U» . V-tl ^j^cLa 3. ^^ylre-LU Tciisjj ti«a»« Jj^' "* J^ * 1 '* CjjJl>- (JJJlJ <L)Jl)JlII Tc-iisjJ 1 <_)^ Y^ ( J^a i"itl 
. 7T J i*npJI 4_lJU^l Jl*-I 4_)jujJI D (^yiseJ-U Lq-Ll) 3^' ^ 1 C OjJl>- (JJJlJ (-l!j^>Jkl 4_iJljJ C (—bait, I J 

Y ^ 



Without knock 



With knock 




tiJj^>J,l CjLiJljJ (j-Lj&la uj ^ Y^ (J^=Lji 

Manifold Air temperatures Sansor MAT # I^AilSjIj^-lSb'ji^Lit^ 

oJufcj Q^*-' i ntl *'^(JI (j-<a I tu^al -SjLlII s-l^jLa .ajlj^>JI <L»-j.} j_lslLi <_ij^r mil *'_^fJ' *>'al"^— » j '♦""■ 
^Jjj Lj-4 .elfcJ! ^1^- ' (j-ul ma. SU,„lj^ t±!j^>J,| ^J 4JL>-ljJI *I_^JI *J-»^= (_^L|1 4jUr <^9-S <4- J-i3^ i_3jj-u 

JaJLaell Jojj. j-<£. J^— ifuJ jjl^H 3 ^' '-Aj^- lP*' j iJJ- 3 *" C^l 
J^— i ■"■ «■'_£«-!' A ^-i^~~* (ju< LuLa J] 4_J^io <_Ll3 *'_£«-!' *j'j^*- 0-"LiJ3 s'-il- 1 <-<•*■ "it I (JLiJS J^jjjj (O-i I JkJj 



n 






Itt 



t JJJJJ ) tyM 1 illaj 








«.I^-JI ajljj>- <L>-jJ ^jjjLtji^. I V * "" ( J' : — i i*ii 

jLlIII (Jjj-ajj 3 La 2 )~ 1 

JN 1 V_/ 5-jj jj-a 4_ajlJLa - £ 

/)-t/l I rl"*i'l p i a3»~ 

Cu i**i t si a i ii a ~ A 
Cu-iTllI I p i n~>- - V 
jjJu (JLc. «.l_b LLajJL>JI 4 1 1 ii ) (JjjLtll p^~~ LSeltJl 3 Jl>-j (Jj 4_ijL)j^^= *J>-^"1 U'-"o3 (jA*- J-* 3 -*- 1 l>" ui-hII 
4-»-j-} ^..1 . ..^ j -j^-* Jl>- jJJ 4imiI 4J -t*j Ja-iiitl! Ji-p- <3>>- (jr^- - u -^ ' " j '- <1 - 4 <_>>■' J^' £l4(Jl 'J'J- 3 *- "^J-^ 

.*UI sjl^ 

fs i ~~ ' SegJI «Jl>-j (Jj 4_Lu/jJ,l 4 j" I j A 1 1 ajLiu^fl ^_ p ^-— »*»■" J JN 1 L pjj ^j^a 4_a^ULa ^j.ul i ii"*.'! a Jua-'i i u < 

.0-J_a^ LfcjjJS 4_L*i>.j_a ajLiu (jj/L_aj»JI AjJlsu (_yic p^-<-»-"tl «Jl>-j (J-a-*J ■ A_uj_p^=J 2 I 
Ijjjj i_3jjjj p^-»-»"tl «Jl>-j IjJj <Ltfljj_a ^)J' : ~~ '"' ^j-ul i n->n 4-ajlJLa ^jLa 1-}jL> *'_J^J' jij i ~~ " ' LaJ^-ic 

.A_jJLl 4_uJ^3 ajLiiJ 
i_3j i ii p^=u*jJI «Jl>-j LiUjJj a ,^A^- ', f, •j i j£—,~ ^yj\ , „-*,]] 4_ajlJLa ^jLS (jJ>-L-u *'_J^J' > jj^~~' ' L*J if 9 

4 i iaAse * a 4_uJ_aJ3 ajLiil Ij-Sj 

.«Lta ' , ^~~'j "_3 *L^r ** - -1 ^~~* Q"" ''""** O"" 0~?" * 3r * J U" 3 * *^J"^ O*" ' u3 * J"P"*J 
^_ 4_iJj^j^=lJ 2 I p^~~ ■->"" «Jl>-J J] *'_a»JI 3jIjj>- 4j>-j-} (j-ul i n~>- ^_ 4 1 i iij-ll SjLi^fl a JlJt" i ii" 

(jj/LtS 4 jl a-g ^rusQj JijL ,Ji>.ljJI *l_a*JI Qa^aJ Lajtlc JiCjK. .aLa-^ tcJi2j_l>.Gj ajlj <~<A\ Ct-uSjj J. p^-.-»".tl 

_ n> _ 






Ut 



t jj>b > J >-Ml fU^ 







J I ^IjjJI Sjlj^. i^jj 






MAT^L^ 


LajLill 4_a-i3j ajlj_>JI 4-»-j-> 


c 


OHMS 


w 


Uo 


V* 


£o< 


TA 


\,A" 


Y« 


V,l- 


£ 


V,o«« 


- V 


^r,o-< 


- u 


TO,--- 


- £♦ 


\ * * ,v » • 



4 ll it 1 11 ll 



iajLiil *_a 2jlj_>JI 4j>-jJ — (JjJl>- 

:«l|jyj| (jj^JlJ 4_L*^= ( J-ul lll-W - ) 

s-lj-JI ^iLa ^j^a iajLS >. i-a- i ntl f-a-3=^> LJ_ai»0 s-Lul Jjl^p- 3 *-^' *— ^J-^- Jl ^j^-l^l *L&-^ ^^-i^-— <J-"L»^ (<^y '• 
«Jl>-J Jl 4_uL)j^^= 4 tja 1 ' (JLjjjI (JLc. *'_a*JI 4_La-^= ^j-ul i ua. (J-a-t-1 \ X \ J^— » ■"■ *'_a*JI (J-"' 1 11 "> 1 Lkjj)j_aj 
jljILa J^— > ■"■» <J-a-*-> s-'_a*JI (jdUMrta .<lii~!jJI *'_a*J' 4_L4^=J 'L.u_oLlil <UuLuVI J^jJI ^ m^-i JujLJtl'J p ^~~ LgelLlI 
4_uj_p^=J^(l p^-»-»-"tl 2Jl>-j 4 La 1 ul aj JJ^*^ (--i-uLi-uVI (j <L>J| 4^ua-U (j-aj ijj-ka — i_l!j_>Ji,l <Ulj_i_u (jjjLuLa *_a 

.(Jl t i"i^M 4jjlj lLUJl^=j Ll!j^>Ji,l <Lc.j_i_uj *W-J' ^^l^-* (j-ul 1 n~>- 2jLil (JLc. S J-aHt-a 



nt 






Itt 



( jjjjj ) tyS^t! »LlaJ 








Jla^kJI ) 7TJ-3J-« 3_^ a_ ^ *'_^' (J- 1 ^*-* (jj.^ 3 ~~ ' Crl J ^ >1 ^ liO - ? 1 ^' ~~ ^ iLaqL>Jl 4-miJ LJa-uia j\ <i i m "~ \ 

( ■ < -<^- i *j\ i Lai iJa.ll (—i-uiiso) JaitjLa 4^j-£. ~ 0( 

(^Ic^l «j^>JI IL. (jr^J>^ >t " l^W^ J"""Uj £3-0-^ J^^^*-^' 33^ (jr^ 1 ' k * ' \' "JJ^ L^^'j JJlP 3 "^' ^J-^- 

ajui Jtois (j uLjUJI 4_||^J 7cl2 (_yiC (J-q-t-1 s-l^jjl ^jLj-i-u (j uL^2 a (J^L>- ^j-* 3 < lj T i ii U *'_^(J' (_£l. (j-fl i n"*i II i^ya 

4 i ( ii \ /J] (Jj^cjJ jjj/LlSJI 4-)i_J-> I j-»" A" ^JjJI 4_Jjlj_JI ^jLS liUjJ jj^sJkl ^j ai ) (JLc. jjjjLlSJi 4-l'^J t-l!j_^jJJ i_£Lj-Ji 

. 4 jj I La 1 , 1 4 *»j 5 >, t I JjJSjJI ^j-i^-— JjJl^cII p^-— —"'N « Jl=»-J Jj 

: * l_^J I ji^> ( \ 

(_)i>-lj <yJt-uJaJl 2j^=j_a (Jl oJl;1«-1 (_yJj)j-L>. i^Lu J I ■"*" a 3j \JJt i 4^=jj>- JJ-=ta (JLc O-lLoj ( p'jj) 

i ^ VY (J^sljI/ jjjjLlSJI Aj'^J 4^=jj>- ^_ jl^Iukzl j^JajajtaJI 4_iI^jj ( JU-q- r -o ) (_^al LalLaVI i^j-£. )>-L^-i 
(J-t-rnJ (_lj^r ml, I iljJI 'Ll«j=3 CjI^jJu JjLi) l ■'-^a ^jjjLuLII 'i-il^j 4 La i ulaJ 4-1 j^r i nU tt^Jt A i^*~~ ' iJ^Lii) ,-tu I jl 



nr 






Itt 



( jJJJiJ ) }$$1\ »LlaJ 










Without damping chamber 



^ 1% ^> 



Damping chamber 
B 



jo^Jao A^j-C. OJ^ A') ^4-*^ ^J-*^ *L&-^ (3^^ (jj<l tii'v (B) \ VY - J^~- ui 
(Ji'-jJ.I j-i£. JJ>XI (jj^ "Uf^' J3J-*i O^^ AA^i (J^ (jr^ 1 *L^-" ^o^-i (jj/LtLa p m-> . ^ jIL-v j 

«Jl>-_j ^Jl ajLiil J i ajVj < ij) i n t a ^>- <£ - j'j^5-a) *'^&J' ^ J n' : ~— ' (j-ul i n~>- <_>J-2 ^j-* 3 cLu/ULa ^>-t£. 4.q-l3 ^-ilaj 

4_ ilaJLkJl 4 jin't 'A- JjJlaIII 4-iiax, J.i_-vj llUJljj ( j-«JLl Ijuk *UJJ *j a oiojafl > j^»; £- .liUJlj p^— — 111 

/— IaJelJI j-a-4 *'j-<*> Sy 3 ^ 3 (j- ' ^J ' .'^"" O^W^' ^W F*"^" 2 ^ii'j '^-'i-^ = 'ij 4jV ' ' La 2 a ** _ ^ ,tl 4x, > , „t| 

. (JJ -i_u-UjJI j-fl-tl *'_a<J 4 j i nit u s-jjyjlu V 7t j i^i" 



Ui 






Itt 



( jjjjj ) tyS^t! »LlaJ 








Idle mixture 
adjusting screw 




:( ^Lo^JI ). oSL^^JI dj»X\ ~ Y 

s-Lul . ?:j-SJ-tl JjJuj 3>^ ?-° J-'^'W-' J ' ■">" a J ? l?t^' ^J ^""" 1 (j-"L j -a. a 3_9^ ' ; t^—ijji (jr ijj- L'* J I i^Liil 

ioLa (_yic 4-CJ da a 4_ijL)j_£^= 4 mijj (_ylc J-<J->J (-l!j_iejj tc_iaae mil s-'^tJ' 2^9 jjjIIi r-j-ij-U 3j l -^J- > '- 1 

^_ 1 P''"" ILStUUl «Jl>- (Jj 4 U3 till Ojufc (Jj-UJJJ ^J *i?U 4 - 3e ^ S j' JL<Lfl (J-a^=L*J 4_uL)j^^= 4 ,>. o jjjj 4_iJ2Jj>. 

^_ ' •*~~'j a 7-1" ii a 4 U , „lj i 4_uLij^^=JI JaiSjjJI 4.3&.uaj9 (Jj* i*i"n p^-»-»-"ti sJl>.j ^j ^" i _jJL>JI 4-aJajl (jiaji I 
^ Y£ J^— ui _}jJ9jJI 4 «e ,^a Jji£. i_oJ3 jib tiJj^>J,l *LoiaJ 4jL»- i|_j 3j^**^ <J-"W^' 4-ajLiLa (Ji>-lj 

.ajl_u_a]1 4_«Jl>. J^L>- t-dj^>J,l IL. CjJuso ^^Jl dll^uill! 

f.\Jj\ j <_l!jjx-«JL! LJ^io <JjJ9 (jj<l uuJI tj±jb &£■ i-l!j^>J,I JJ 4JL>-IjJI *I^JI ^.m^— <j-"L^ JN^>- o-° 



f_yj\ i n-w (Ja£. 4Jj_laJ £_ (jj/L-u^fl .liljja- <ilt sjjJlLo (JLa^-l (J^L>- OJSj (^1 i^- ' ka-tL>Jl 



i£=. 



I a '*— i ' y is&jLaJ 



ts-* 



c^ 






n» 






Ut 



t jj>b > *>M! fU^ 







4aJjjj£jVI .i^^'ilt oA^j JJ 4^iiaj|j (J^UI «.lj#jl ojlja. A^jJ °i jLil- ^ 
AaJjjj£3VI 'i^a-jjl J) c.lj£jl ^jiiliii^ ejLuij -V 







E7 



(JjjLijI aL<u-a 












J_ai».jJI Allaj iL. *l_a<JI Jj^^J (j-ul ui>1 T£ J^-i i 1 ?! 

JjjL>Jl (VuLluJn 
(jj^~*" (J-"I ' "^ jnTO (J^3 ■"■ 7-LLiLa 4 La ■ ul a ■) Lai .JjjLJkJI AJj'j jlJuLa ^jjjLiJS 4-J aX ^_ a JlJt" i u < 
^_ p ^-— » "»■" ) I <2_ p*~ i selUl 2jL>-_a Jl 4_LujjJU JjjLJkJI (j uLtS a sjLful a Jl^t" i nlj (JjjLiijI ^Laj-is f"'J-^ ^° ^JL^a-a 

4 ''j 2 >. 1 , 1 -SjSaJI ^4-^= • 

. .ijJ9aJI » LaJS • 

JLtji^l Ct-iJSjJ • 

. SlJajJI icj_t^JI IL. p^— — ill • 



ni 






Itt 



t JJJJJ ) tyM 1 illaj 







ajLil (Jj (_3-iL>JI <Liej£ 4Jj'j jlJuLa (Jjj^so (_ylc Jjiajj c JjjL>JI p i n~>- (JLc (JjLJkJI ?-LLiLa i ■' : ~~'j ' 

gJa* iiUc 4. p^=^UI 4. ULi: ^LUI SjLij j» jl^l^3j PSW J*L^=JI J^>JI SjLijj IDL ,\,;tl 

..■>ro j^-,,t,ti,.,,.,^ umi »l>».Vl i> c-'^-ipj 

. £ ( <J-*^- V ) XLttaqJI 4-Cj mil (jj/LjJ 3 La flj 




jjj|_>JI x-l&j ?-llLo^ To - J^— » ui 



nv 







dJaJLi ^jj^— »" i J aL^a ' ,_)A2JI x-l&j (j-« Vo (j-« (J-st i^t (J^2JI 4_JL>. 2— JjjL>JI aL«-»^3 Oj^~" * ' L°J^- 

(Jl 4_uL)j^^= 'J'-^"l U-^J^ l-flfljji <_lUj Jl 4_»_lL)J £ 4^=3j_»jJJ 4 La 2 * II x_a tLLualLa A^ulajJI <Ulj i a] I ^jj/LjIlII 
a Jl>-j <_>^ (j-* ajLi^f I 0Jl4> aJlJt" i uJ I -i^~~' < <UjIajJI 'Le.j ud\ X-t^J 4r (<-^Jj->*i' ) (SJLiJI (jl_) p^~~ ■-►"" o Jl>-j 
x_iisj ^j^a i_l!j_>Jkl J 2j * ' i_3j_i_u JjJSjJI 4_i_ulj.} (_r^- .J-^^-* f*-° L«Jtl£.J .J>^J9^JI *_ki3 4_J a-g ^_ ^^— i-»-"tl 
4 La Sj ^^^bj ( tiJj^JLl £jj i_llo> ) 1 * jl • ^Jl^y*- JJJLJkJI A^cj^ Jj^"j J-aL^=JI J-<^>-!l J J J-*^}UI 
aJlC 4_lLi£. CjJljsoj .(J^aL^aJI (Jju»JI »jL<iJ (Jjj/jJ lLUJljj (J^aL^aJl (Jju»JI ^jj/Ljj 4jaJL) «_a 4^=3j_^jJU ^jj/LjjJI 
jt-iij ^_ ijJj^sJkl ,jj^~~ » ' LoJlIc CjJuso oJli4>j ((J^aL^aJI (Jj^kJI X-l&J J (Ja^-^LII X-l&J ^jj/LjILII JalJiJ jj^i^o^Lj 

(J-q-tJj JJjLJkJI p ) n~>- (_yic (J-ul ) n*«iH < l^3J_l Sj-LfciXI <LajL5JLl < Ijl I III (_yic (J-ul I n *». U (_)jl£. 4_Jj_ksj J-flTiAJ 

4 i m^. jljJLa _}I_Li_uJ oJ^S (JLmjl (_yic p^-»-»"tl 2Jl>-j (J-iv^jj \ T\ J^— » ■"■ i a! a uaJI f'jj 4^=jj>- 4Ja ■ ul aj 

^_ udj^ejj ^j-ul i »■>!! 4 mijj (jLa i -»-"Atl x_iisj ^_ JjjL>JI AL«j-i5 uiJj^ejj Lojtliij a^xtlil <LajL<m J I oJ^s 

CjJj^ 4.<vl3 jljJLa /yic J^%-> i—Sjjjj <LajLim |_£j^a (Ji>-IJ udj^tlll \JJt jljtiA < S^jJlIII A^ajLill |_£j_3ea 
2jLi^fLl 4j"tj Atl 4 »-lSJ| oJJt /- <i i nlj JJjLJkJI 4jjlj 4^txll jljLia (j ..^—»" 4_uJj^JI 4 -1^^^' i>JuiiJ jl_Lu/^(l 



HA 






Itt 



( jJJJiJ ) }$$1\ »LlaJ 








JjjL>JI jjjjLui^. I V A — ) J' : -— I '"■ 






^ 



A 



jj-a <d_ujj_tlj (<Ut>-jJI ajLi^fl ) 4_i_uljm 4 a^tajl ) Jjjl_>JI 4_^l3 <*->j'j jlJuLa ijjjjij i_3jjjj P^~~ '"-"'" «Jl>-j 



ni 






Itt 



( jjjjj ) tyS^t! »LlaJ 







JlJ^JJjl (JjLijl Sjl^>. (j-ul l il*w 
^_ (—J^j^aJ^f I JljJ^oJI (jJL>- 3 -1 la i| f-LaJ>. ^_ 1-dj^sJkLi J-J^-pJI (_pLi-u ajljJ>- (jjjLlJS ^j-ul i n~>- i_i^=j_> 

- Ij^yjfc 4'iijl^j (^jjJjJI ) x ui «i II dJj^>m jj^a rjL>JI «.l_ll ^j^a Jtlc Lilj^sJkl (j-ulj 
p' : ~~ «-geaJI «Jl>-j (Jj i_i!j^>J,L) Jj^-pJI (JjLj-u 3jIjj>- dlLaal)t-a JJL) 

4JL4X. SJjj^Ls 
SjLlC ^j-ul i <!•> Il_j -(j-ul 1 n-* U jjj OJ_4^ LfcjIjJLa 4ul*Aj-A ajLiij (Jj-ujl (_ylC p ^~~* Sell I «Jl>-J (J-q-tJ 
^JaAseJu iiJv»JU ajljj>- s-iLjj ^ l -" lS •( sj'.J-*'^' *-^4JJ (*"* c ^- a J'-^- a sJ^ji (J-S3 (_£l (_£jIjj>- AjULa )jj~" " a >*-"' O^- 
3jIjj>- 4j>-jJ (jl (JLc «Jl>-jJI (Jj"ii n""! p^- , "-'*'N «Jl>-j /Jl JlJUlII ^-.t^-j-ll jLpJI JJIJ-* JIJ>J9 ** aal fli.1 
JjjjlIS A^sjLaJLI JJ^J ( -ijLl )<Uia_ilJe_La i_dj^>J,l ajljj>- i»*j.i >Jj^~~ '"' LoJlIcj < (jJj>-Lj/ )l " - * fljj I JL3 lL!j^>J,I 
. JjLj l*Jjj>JLI (jL A^=LSeiI! 2 Jljkj t-^JjJ^ tiiljbj a Jl>-jJI J! ^yJLVj-tl jLjlII jjlui 4IL1J j^^ 
.«J|_J^-JI 2-iLjj *_a «CLajlJLa .SI.SjJij ajl^jsJI 3-}L)j *_a 4Ha_aL<La (JJlJ 1 JLu/ AalJLa jj" 1 u a^jjl ♦♦♦ 

V. <UjL)j-4^= 4_Lu3J p^=utjJI a Jl>-j • 

T. iyj\ I rl *>J 1 p < rl^w • 



1 .aj-iJLLa *> aal 2 1 1 (j-o^. <L>ijj_iIu 





1 2 

«**« 1 1 ' — 


, , 


3 

' \ 






1 s- 










, 



cj-lClU <LajLiill jj ajlj^>JI <*-»-jJ (j-uL-oJ*. 1 TV ~ J^— 1 ■"■ 

o^laIU.1 4 aal oi.1 



^V. 






Itt 



t JJJJJ ) tyM 1 illaj 







i>t.-L>.j «L>.j^ Mill tfjuk (JJjjcjj i V^^Jm-a Tr'j-ij' 4_>ijj_iluj £ I aLaa (J.u^jj . " La 5 ) ^j^a ,jj^~~ '" ' 




^jjJtl r'j-ij^l j^> ^jIj^kJI i>.jj (j-ul in-*. ) TA - J^— ui 



^ 






Ut 



t jj>b > J >-Ml fU^ 







' 4 a I" -»■ 1 1 2jlj^>JI CjL>-jJ ^_ JlJ^jjJI (JjL-u 2jIjj>- (Jm\-lil>- <LajLiLa -yJLjJI (JjJu>JI 



*J J '^-' ' ^ a J * a *■ l '*' 


2 jl>^' ^J- 5 


fjTjL^Y^ 


c^jLjJj-^s i>.jj £ * 


ajljli^-i ^o 


tiuLjJj-^a i>.jj YY 


fJ iy^Y^ 


ojLjJj-^s i>.jj VV 


fjljL^VY 


ojLjJj-^s i^jj Y£A 



. «.Lil 3jljJ>- j^yuX l n~>- I fcjlg ^pl- 1 (jP^' d ^ fc»'VI 

(_pL-u 2jIjj>- ^j-ul i n~>- (j_a /o^z3_^jJI 2Jl^-j LkLSJjj (_pJI CjLajJUi,! (_yic <>U-M jjja^aj II 4 aia 'VI *lj| i la iJ j ' 

- : (_-ii> 4-aJa 'VI <Jjub < «LLa OjljJI CjLJLuJL) oj-luVjuo Lb J I J I ^3 Qjj ( «.Lil ) Jj^xlll 

. s-'^jJ' *-« J>jJ9_aJI /^JJ-a 4 1 1 n ' ALksj . ^ 

.(JjLh^V/I iajJLl SjUJLI ) >jiL«JI CjIjLc. Jj^J^ ;»LiaJ .Y 

J-^Nltl a<-j ,„ 13 A^a^elJl aliaj .T 
.Ll!j_x-«JLJ <— Ij-Jr i nU *'3«J' SjljJ- ^r p^~* "*•"'" Al-ks-l . £ 

■ ajlj ifoJI p-lJu2J ALlaJ .0 
ajUJI 2_ £j\£e ,„^— jVI ( j U iLma» 
^j-^* ' J>Jj[>J («-i **jj laJill Ja-ti&JI 4 [ i nitl /J! 4_u^J9 J>jJ9jJI — *'_^tJ' ^^ 4 ""' Cr"^~ (J J ' a "*" " 

■ 4-Lt-i-LU ^jLtll diljLc. 4_tl5lll f.\j>\ Jjia^i Jjjri-r"! ***»l_pl 4jjJtlil iliajj CjU=j^>J,I 
11° J^~* '"' fljl J ' " I' A-SLc *-<tJe.a ^_ £y>-\ i " II (j-L»-i-a^3jVI ^j-ul i n~>-J (j"*-^-*-"^^ ^ I (_>"' ' "^ ' '^~*J ' 

.c±!j^>J,l (j-a (jr »-jL>JI AjUJI jLc. iLi-u^s^L d.-p«J ajLlJI JiJ-i JJ L yj\ <tt~+\\ t-Sjis J'^l 



wt 






Itt 




( jjjjj ) tyS^t! »LlaJ 







CjljLiJI |_£j^a - o *) i n-rlt /jil i n (Jl l<3jI~ £ jjj/Ljj JaLaJ - Vjj n^tl (J^LLo - Y ^j^l i »->n i_ajj>. - \ 

^_ £.* -»■ , „^-.jVl jLc. 4_JL>. (_yic s-Lj-i CjJ^S Jl>-Ij (Jj jtiis> £yi fj\jlu LijL)j_£^= I Jl^j>. c^lLml i n>ll <jjufe J^JJJ 
^j-ul i ii-stl (j| jji> ^jj^-l i nil (jj/L_uJ»Jlj (_^jL«JI ^j-ul i n~».n ^ru Jjj_<i]l I) '^ a jl LlUI tjL^= (j| ajl J i ntl AjLc 
jLlII JjjlojI! l£]}L-uVI oJi_a> JLvl "Lilil '.-^—J U (J^sLJkJI (jlie^ujl JjjlojI! cd^Luil 4j>Lj 4J (jJ.-L.uJI 
,JJL) i Ml i ii liJQJlj u^Jsj] i_3jJa j^LjJIj (jj/L_oj»JI (j-LJr i n" 1 (j"'"jj_9 ' " II T "^ * J *£ "*JJ ' ch" Lr^ H>4^ = -^' 

■ ^j-ul I ll"*ill J-$->- 

<LoL*j| 4 nt i~i~ 3j|jj>. J] ^j-ul i ii*«ijl (J^j-isj s-lLs-IJ aJulJI CjIjLc. «j|jj>. ,_)'-"' A^.'il (.Mint ^2^-^ i ""ill a Jua-" i ii < 
/Jill 3 ^jij La 1 1 AJLLIa^a 4_2jj_Laj <_)-«-*-> (]>>•> i ntl ^j-ul i »->n (jLS ^jlir i oJI i_3^Lj>oj ^d5^° *^*J)J ^* * p - "-* C-^li 
jjjj iiajJL>JI j I a^l <UL». ^ Jl^eJJ ^jjjjjji^a ^^-i-ul i n-».tl <J^= (JjWUJ .(^jLaJI (j-ul i n-».tl LgJ (J-«WtJ 
* ,1 * M^- 1 ' J^~ (_>"' ' "">n J^J- 1 *j' f JaoJL>JI ,jj^~~ ' ' LoJlIcj CjJ_^3 * , £ * J I J-3-U3 (j-a (i-Lu ' > ga» ^j-ul 1 n*«itl 

.ivr. 






Itt 



t JJJJJ ) tyM 1 iliaj 








4 5 



7 8 9 



£>* -»■ , „l^— .^Vl .j „1 . ,,-S. J 1^1 //» li* - J^~* '"' 



U- Jf 



UtS. oU^=J,l 



' i 2j a 4_)l_a^>.(<_)_aj-ll )i_3^Lc - ijjjj-ajj i Ml i n - Vi_3J^>Jl £yja 4-)La^>- i_3^Lc - Y(j-ul i u->Jl {ft i.n'v - ^ 
^x ^- , ,.",tl j uaJLoJ Coui »l i\~ ^(j* •*■ • "" j Lajg.~ A (jr »-jL>JI <ul_a^>JI (_3}Lc - IaJulAII i 3j >J| a SI *~ 

(j^e i lit LaJtlc j 4 _y>-jL>JI ij* -> i ..^-.jVl < j i^i/«tl I jjj, ^jGjj (J-u^LjJI (j_a "Liti*. SJLiaJ (Ji»-1 jJl (j-^J ?TjL>iJl 
JJu=ta > j-^- Jtlcj . rjL>JI "^_ (j-i •*■ i ..^—Vlj ijLtll (Ji>-I J ( ^ L: ! tJ - a ^ = i^'' L^S 1 (iL> "^ ^r!-^ ^^J-4^ 3 'j^rP '-Mj^ 
^a Jj-uj-tl Jl£j>JI i _ JT ic ~Lb Jo_lL>JI laid Jjjuu (_ylc (J-a-tiS JqoJLjJI 4 i i a t TUU (_ylc rft^3L3eaJl e Jl>-j (_3j_*jj 
CjljLiJI ^_ sj-l±^= ^ "" ' u^3fl VI j^^— »j" 4 1 1 ii s ;jj^~~ ' ' ' ijj -^ a i la-iL>JI 4 1 1 in ;jj^~~ '"' LoJlI£. . ^j-t/1 i »•>!! 
i3j-3 {j-a /tiilj LiUjij . dJ^-S .10 jjja <JJ3l (^yJl^jJ*- Ja.aie.La cJaJa (j-ul i n*«itl j J lqj <UL>J1 ojufc "|_j <La.}Ls<Jl 
jJ-LaJ i_3j i n^ 4_tlc i Ujl-^tl 4 1 1 ii t > jj' : ~— '"' LoJlI£.J • (_>■"> i n->tl ajLa 7TjL>-J (J^'-i (j- 1 ~- ■ ..^-ijVI J j<^— ivj 

(.L-jj*. i ij* -» i ..^-.jVI j j^-»j" 4 1 1 ii t i_aM^>-' (jj« /?Ji-J till is, i *— ^.3^ Jl>-Ij J] J uaj (_3-^'- c - ( ^ j 45^ (_>"' ' "*>n 

<Ji».l jJI i|_ L." 7~ i ■■^ 1 ^jVI J_l^=jj (j-u 3j-^' jjj^"",' L ^^ ^^ri^J ■ ^*jL*Jl CjljLiJI i|_ 4jsjJjl>s 4 j ui >jj^~~ '"' 

— *I_^JI 4 j i n't "L. f Lijjl (^,'t «j LiUj ju p^— aelJI «Jl3-j p^~- *"" <~sJLJiJlJ istjjjj ( ^^UJI jLc. "L. &-- ,„^-.jVI 

«Jl»-j (jla 4JL.11 joLsl!! CjIjLc. "L. t Vi-*...^-^jVI ^ji^-— jj^-"' LaJ^ Lai Ij^'" 1 LLaolj. (j? 'i«*i < _ 3 jJ1 j JijljJlj 



^ V£ 






Itt 



( jjjjj ) tyS^t! »LlaJ 










■UfcL> 



^=J 












r— 

-► 1 




2 


1 






1 


1 


VriY\ 






e 










III 





^■^.,,.^-^jVI ^1 uuJ 4Jta.|jJI SjJlJuJI SjjI-> ^ £ ^— J^— ui 



CjLaLa-i^ - jl A-s-tl Jj^m 



.(jj<l i ii-^JL! S2LUI p^~- — "^ SjjIjJI ~ "\ j^^-M 
Us (j^L^usJI cJja- 

VE o-^*JI ^H^=" 



^ V« 







Signals output i^jUJl oljLiVI 

Jlc p*^-* •*■"'" sJl>-j (J-4-*3 .( CjL-uI i »->n ( j J o aJLujJLI) 4JL>-Ijj| cliLaaJuuLI (J-lLt^jj 4_>JLta 4-J a-g Juu 

(jr Li j-alj^l jlju-aLi cjIjIjJUI ojuk IllAIS (jr JLi J.q-tj pu .aj^=jJ,I aJL>J 4 1 1 irLcXI A-tLduil!! cjIjIj^JI Jl_>JI 

Jl p3 (3-«J PrjSJ-*"^' ''^"J Jj (J-"^ tlJljL«(VI <JJui> t (Jt Miolt (.ill ntl Sjjl-i £- p^-«-»-"tl j 4_uj-Sj ajLil 4-llA 
i. 1 1 nL>JI lIUJJ . Lo J t<* s.lj^-2 ji CjLajjmi jl CjLjLuJI (_p3jj«J jj^~~ '"' (jl LaJ j-aljVI oJlOi .Cj^ Leal I 

.output drivers)) ^pJI p^-* J! *LuJ^ lub^ SjLil JL^jj J^. j^-^l c_^UJI J**j 

oJljJ <_jL_aJI j^l-i Jl o^—'j J^. J-«WJ d~t>- .4 j^->ji,l O^Lt-iiu.a IL. a^=l36jJI JLl J-<WtJ "JJ^ l£^'j 
CjJ^S Jjjj_k> £y£. /<UJ Cj^I LdJ.1 iJj-J 4-LJJa.fljl 4_ijJlLJI .4-)Jl*j CjJj-<L) CLi^\ LcoXl -Sj)j-> V 5^>>jl p la * a a .dl^l t i"iU 

«j-g-»-l (j^. »jLac. cj^Lt-tfu-Uj .off jl on xj-^j JLc cj^Lt-ifu-U 2jl.il JLc rj^il pk** <Ja*j '■^p* ^Jj^ - ^. 1 ^ 

j ii LtaJI i. i i nL>jl j^C ajjL-aJI j_alj}U (. M** - " ' nl <i-;i^>- 4^=aj^>. (J! <Lul l< g^a II sjLfu^l (Jj_jj*IlJ 4 Ij i "Jjl 

Solenoids .-JiDlLiUl- 

Jl 4_uL)j_£^3l!I 4_uJjji]| SjLfu^l (Jj_jj*jJ LiUjj ^Juta <_JJ9 <_lLjj»l] 4 j i rnViLutJH aJlJt" i u-j pJ-iJI I Jut 

A-t^a-LlL^a-i^a 4^= jj>- 

o>Ujj;!- 

.2jJi^ Sjjljij p^— ■*- ■ ajjl J 

.^^^jjlII Jl 4_l«jSj 2jLil (JLj/jI 4 La i ul aj CjLJLj dl i _pa^C S_J q g -^ p^-i-»-"n « .» . aJ| wJLlII 
ajjlj (_yic- i_gjTL>.Jj ^^ 'J J^~~* CjLaLi^aJI (JJlJ Cj^Li-iSjJLI tfLuful aJlJt" i u ) jl^>- (]>C »Jl-tC ^^^ojjlII 
^_ p^~" ■ ~^"^l 2 Jl>-j (J-a-«3 .^^^jjlII jl^>- (_yic j j laj aj A ,", 1 1 CjLaaLJLl . 4 j o <^jj I 2jLi ^1 Sj a ■"■ 1 £J aJ 4_uLij^^= 
Jl $-^>-j3\ (_cjvj I jJ tiJj^>J,l p_jj (_ c in"«- Cj^LiAil tfjuk JJlCj 4Li£.^j 1 aJbJoj Cj^Lt-iTu-U (j-a JJlC i^- p^~-^-"'^ 
jj^a JJlC Jl (j< Laj ) i_3j^uj ^^-i-»-"tl 2 Jl>-j 4 U , „\j\ L^j p'^-i -»-"n Vb t _ J7 j_II Cj^I t i"it,l 4^j_tt iJLu-aJI 1 •^"'^~~' 

.JjSjJI 4 p^—-»~.tl 4 a^l^j 2j_<iLjJ,| 4^>L«JI CjI j O^liufaXI 



> v% 






Ut 



t jj>b > *>M! fU^ 







^IjjjVl JaSaJI ititi^ pkia ^-fft^^^H ~ 

. Lo^L_u dJ^>J.I j)J*~~ ' ' LaJiic. (Jji i"i"itl A_ «.JljJI «LJ aX ,^^0 (j i n*«.j JijJSoJI LLaJLLa p-La-La ^_ p^~~ LSeHJl 
tji-l-i -ij-S^aJI LLaJLia Jjj-i LiUjJ 4_3e_ujj t JaJI liaJI p La I ^ .jx. >. if i aJl *_a-3t/J 4-Lre-L>- « La.3 <uJLwC 4 La ■ ul aj LlUjj 
JJ i^-Sj;} La-« ' -i'-i>J -^J^J^ J-^-^ CJjJl>- A_tLvC (jLa J>jJ9jJI ajlj^w 4j>.jJ f-d3>J LaJtl£. . Jj^jJI Sjjl-i 
daJLLa 5 -ii-ij i^-Lc (J-"3-<3 JijJSolJ i La » i a 1 1 p-La-La A_ p ^— » -»" 1 1 4_J a-£ i dUj *-<-lj ■ S^_il jJ! Ji-I J (J^al Mia Cjj Jl>- 

. JjSjJI jitxi A^jJ, £_£j3 J^ J^jjl 



Jj^J La_Lklj .1 



*_a-3=^jj 



daJu 



ALa_i-i5 (j-u 4.UeJ->JI Ajiajj>. JLc (_t-J5-J (j-?J6'~ d < a '-a- l - i5 ' . 'j^~t>^ p- 1 



(jr Lc ^ jj j ^— 1 I ALaj-aJI 2jl->J (jyic 4_u^p^=J^I p^— -»"tl «Jl3-j (J-a^»J -lT^I J^>JI <j£. -ij^J-JI *jl>*" ^J- 5 

J-gTu-a .sjjil jJI (Ji«-lj ilaJLuaJI Jj)j lIUJljj tiLa-LuaJI p La * a JJ 4_j-4>I jj| 4JjeJL>JI « LaJ3 puJ dUjiJj (Oil *^J 

. ^ £ Y J^— jJI £_ Tciisj^a j_4> 1 a^= > .SjjI jJI (Ji>-lj -ijJSoJI Sjlj-»- 4j>.jJ (j^/1 i n^. !jji ZIxjjjW ajLfu^l (jyic. 



















hU|k2Je€ 




!|9|fW 
KdffllJJE 




iutd^iieti 










iMUENH 















-SjSaJI LLaijLa 4 p^-.— "tl SjjIjJ cLalaita ^ £Y J^ 1 -. & 

Jj^_aJI Air.^a cJji 4- p^toJt - Y 

t^LlII j^^*- ■ (J^-l (j-a Jj^aJI ■Lse-uax (<L)Jl*j) d*J^S ^_ p ^— » -»" 1 1 pjj 

.<sr i^-iLI ojJl£ iiJ^ ^j" i ul (j-a (JjiSlI! ~ 

1 j",al La J *1^— « (Jj^aj i_3j^u JjSjJI 4^- ,>. a jjl^ (^-jj^JI ,Jju»JI . (J^ji.^UI) ""j 'j^~- -ij^J ^^-i^— (JJ 
iiaj.1 ejjS 4- ^La fj\ t^JjJ Ijokj .jjIjJkJI JJ -ijJSjJI ^5->-J 4-iia^l 4- SjLjj JJ 1^-iJJ IJukj .L^j£.j_ij/J 



.«L»_i 



\ vv 






Ut 



t jj>b > J >-Ml fU^ 







.aJLL^JI LJLdLJulil Cj^UkJI 4- Airi^iU Lgjju>o c pJ1 oU*Lcj^l <j-a JISj <_iUj> t L^SLL 

CjljLfu^M (jyic f\j-i 4-ae.uai, I Jl Ajjutlll dJ^S £_ p^-i-»-*itl (jy ic i_u_£p^=J ^1 p ^— > ->" 1 1 2 Jl»-j J-<vLtJ i_3j_<_u 









^ * ^J'^"— * ,r ^ '""'' '"'' ■"' ""»■'! j" «j \l <^t| 




ppaqpttfie 






KX^pBdiyu'AUfa 


ECM 


up[|ft«j|piqz 












+Pu , d|yo8dz 




(JflriJ(t[G|?tafI(ga 


pfxqRffeH* 












12(80!/ +n2p^^ 








uKtffftofflfta 




ftflfmrdz 






(Jit i"i 2) T-LuLo 























LLa-ijLa puJ <tlLa ■ ul a ■) (_£Jl!Ij . p^-»-»-"n 2 Jl>-j 4 t»» 1 ul aj (_}j*.lj_a Cj^Lj 2— J>jJ9jJI ^>^« '—^5^ 4r- p ^~* -""' * 1 p^-> 



LilJaAJI AjjJilll 
a -»- />.*i IT 




(^L2»jVl) oVUJI 


cJj^(U- U) 


4_JLc 


♦C (VY°F) & JSt ^Jj^il Sjlj^ a^.jj - 

4_lILc <Lc.j_i_uJ (J^aL^a (J-4^>- C>,->.J (J.iyt-1 Lilj^sJkl ~ 


CJji V,A (_yJI^>> 


1 U-> , ,f ij" a 




cJoi 0,1 (jr!!^^ 


iy^Ase-ua 


LiLiL-u 2j_^=jj,l cjVL>JI j_lc. t^>>-! cjVL»- 



> VA 






Ut 



t jj>b > *>M! fU^ 







^_ i ij I U t I (_i!j_>iil <Lcj_<-u i£j" i n a Jl (J^ajJLI Li^a-uLajJjl A^jIajJI 4-g.j i nil £— p ^— > -»" ] I /<uJ 

*I^JI ^^-i^-— <4- p^~"""'^ 4Ja-ml^J tiJj^tAl! ^LJaxJl icj-i^JI iL. p^~"*-"'^ (<uJ..<Lilji=i,l A^JLLifulII (_3jjiaJI 

p^— i-fclJI (Jj^ls ^j^i (jjJL>JI Juuj <JjJ9 jj-a) JjJL>JI 3.3^ ■Ai^J-^ crpW 1 -" j-*-^ <J^L>- dy 3 lil^JLI <Jj il^l jJI 

4 La i ul aj Oil jl Oil /*-^J Lr^~ ^ J * '•"'" (^° L^^'J -J-" 3 -^ '>-*-* Ly-^- '.' < ~"'J '.I fg ' "_'"' ** a _gJ J^""" 1 jaLaJO ^_ 

.i_djjx_aU LJLdLfulil i_sjjJiaJI iJ ^£. dLjj \ ii J^-— ui s^*w^~^^tVI sjl^.^11 jJj^ ^_a £ajLgILmJll icj_t^JI JljJl^cII 

. Lb^t£.j J-^" <-£J >■»«■».! (J J* '"'"< - ' ^V^"" (Jj* u,i" (JILa 4j1c a^pLtl (JLaj>. VIj 







(jJj^sJkl 4-C.J-"-" 












ijgBfd^ijizurN^^e 


to 




pfBtiftSH* 








rfsqmettpqjsjKe 


uf^flfttfiflta 








imflENTOZ 


hftJfcH*fEP*Nj 












1 

4 






ijnz 

"l!|Q|f 




5«i*Nj!jeeNj*H: 


<Jj€p*Nj 






7^„ 

1 




SflvfUpP/N J^S 


tBN|fei|DiDiZ 








ttNJfeTlDflTOZ 








HfrUfcirti 










Hflufc 


Kftqp^ 








tiJj^>J,l kcj-uj 

















4hUj!I i^.j.^1 4- ^=l^HI 3jjI jJ .UU^, \ 1 1— J^. 5 :. 



\ VH 






Itt 




Air cleaner 



Ignition 
switch 



Battery 



X 



T 



( jJJJiJ ) tyS^t! »LlaJ 



ISC valve 



Throttle valve 



Engine ECU 



IS 



Sensors 






jayaftUl 




jjJL>Jl C)LaLa.Lg>~ 1 
sLu jjJL>JI 4 j-i^~~ * ^Jlj>oj .(jJL>JI a i o ^-— i Ja_u a a i _jJL>JI OoflaJ . u ■ ■ >> ( _ 7 Ll p^~~ «-se!Ul «Jl>-j (J-a-*3 
■^u^allll . U ■ i >> a_lLi£.j (jJL>JI (j-aj JljJl->j r«JJJ ■ <Luj£p^=-J2 I p^~~ «-SeoJI «Jl>-j ^^h* 4_Ljjj_tl ajLi^l (j-aj (_yJ-£- 



u. 






Ut 



t jj>b > J >-Ml fU^ 









ijgHfdiijeiXNgjeG 












I 




■<Wff 




(KM UiqtfiNtfB^Jee 














frfftft-mWfTWSnFAHflriP E» A 












^ft) MBfAjr ppapizit uc nj 5 !|Q|f nr Kre -lenf tfpNflfftfftaiefi 

.nfflF 




5^fUTNJ|H)lljB^e 












BHijEiieHF^pNpipmaiefi 


l 
vl 






dftftpz 












afcKipa i!|aq|.!|6qftftNjfo0l2 


liefi !k5it\l|f:urNj2 




Kftqpt*fE2Je6 










.d#«:uL6ixpa2!|aH|.!|eHf 


^ftrataEfiiRaef 




im UENH 








uu 


&Kjpzi2!|a||.!|eHfWNpipmau 






^jLLJI .1 








c 


.ii 


ifcufSMfteftfftaae 
r^f1fta(fKpa*at^jajp 




(j^*-<-a^3^1 1 ^J-t/1 ) n~>- .1 













!|€HPjnz 

DSE|fKpz 2 



- >A^ - 






Itt 



t JJJJJ ) tyM 1 illaj 








ECM Modes operation .n&OJI 3i»jl) XlLA^I £b«ftl 

(j-JL>Jl ■* ' i^ JuJitcTl! 4 d D se 1, I CjL-uI i »->n ^a JJlC ( j.a 4_pjjji]| CjljLi^l J'''"" •■" p^-.-»".tl «Jl>-j 
4 _ r lc p ^— I ->" ) I «Jl>-J (J-fl-*3 *i~;p^ ' i-dj-^aJLJ 4jljt i""itl <LJI_>JI (_yic (jJL>JI 4_ui^= JtAJAJJ < liJj^sJkl J] 
4JL>JI r I j" 'I ' jj j" '"' ( (j !L>JI A-Laa-i-i (j-«j 4r- '-^^j ' ^3^3 ''j n^—* isLisLi <, i nL-u VI (jiL>Jl 4_ui^= ?caae-Ltaj 

:4_iJLlII 4 iil"i-tJH 4 jljt ifuoJI pLisjVI (ji^LiJ i_3jj-uJ . i_djJ*-«JLJ 4 jJLti ill"! I 

. ^j ajj I 4-tj»^39 Cu3aJ Ja-uis . 1 

. /_ i iiL-uVI (j-JL>Jl 4_l«^= .V 

. (J j* ili" 1 1 ?<-*-^_$ •' 

. (Jjt i""itl cju Juu La cLic.1 .£ 

.jjljjjJI j-^j .0 

. s.Ljj>.^n \jl<£ *1_<jI ^j ^jj •" «.Lt£.! .*\ 

.eL^VI *LS| Ja**3ll *L£j .V 

. JjsL^aJI J-*J»JI J if jtjtse^alJ! dLuiJ .A 

.(_j*aJal_u]| J! (JjII f-^j -^ * 
-Ut. 







. JljIjJI j>jJ9jJI ^j-^ ^j a I ^-" 1 1 p-^j ■ ^ V 

4 >jl U ,tl cJii ?e-LSe-Li3J X-^^ ■ \ V 

. (^yjLlj^^aJI J (j -> 1 1 7r j -=r i .aJ . ^ £ 

.J>jJ9jJI — *'^(J' *-j < "** SjLfl] Te-pe-uaJ . ^ 

.^JjljlaJI X-l&J • ^ 1 

. ECM Modes Operation ( j£*ll^|«fci2l2u&ji&k«al )-jj£u*aicijU»j 

^JaJajLijI 4_J a-g z\ >>■] (<u-> AJ d'lj ^-».t I J>jJ9jJI 4_L4^= JljJuso 'UlLjjlJ ^LuL^s i_l!j^>Jkl CjLi] _}_XC 

.jj>-I jjl XJ^J ijja JLdjjVI SJLv IL. (~^ — L^alll) 
4jl3J dJLcffc (j| (jy lt-CJ ( tiJj_3e-«JLJ 4_i£.l_)j ojj-i (J^= <4- UV>^ 4-Jl aia i u| J^— J J>_aJ9^1! ^j^p^aJ ^1 (jJL>JI /<uJ 
< Qui aia i uf 4_*_ij2l (_gi i_l!j_>Jkl ^_t(Jl t i"i2l x_a ^j^*-" CjjJl>- OJ9|-i £ JjJ3j.ll Jij-q-tJ SjJ-i J^"""^ (j-^>- 
£_ (JLajfu^fl L^tS CjJljso CjIj^o Cj^Ij J^— -^ (j-^>- AjlSJij t(Jl * ni 2 1 CjjJlj>J (j^J-* 3 J^~-^ (j-^>- 4jlSJ dJLLib 

SjLfu^l j'jJi; a J^~^ J ' *"' ' " ' ,j^~-^ Ct-i^jJ SjLiL^= 1 ija if aJlJt" i 11" (lCj) (J I * i"i2 4_ul JojVI sjLfu^l 

.(Jl t mi] cjljLil o^ij J^— lJ 2jl>-Ij (j-i>- ajLjiJ i-i!i-<-iii t diLJi aia i u) 4" i nt I ^j ijJ_^>J,l ^_ t(Jl t i'i^LI jj^jjLjiJ 

^jj/LiJiVI jji>J! 4j^^-i .Y 

tiJj^sJkl ^j'jj-i -iJ^- j^" 1 — lij £ L»-a tiJj^sJkl ^j'jj-i -SJlCJ uj^rtiull *I_^JI ^^-1^-— AJa^ul^J I jui> JJ^>o 
4_L4^= Jj^.j i 'iluLJ (_l^a- i nt, I ^l^jJI 4_L4^= OjL^s Ijl £ (j ..^-»»tl »j c <_ij^r mil ^'V^' ■ J ^-i^~~' J^J_p LluLJ 



^Af 







Starting Mode jAuull j-xisj - V 

(Ja-j^a ajl-il (^yic <J-aJU ECM Luj^p^aJ^M p^~- *^~ «Jl=»-J Oil f-tij jjylc (JU-ifu^M 7-LlLa Sjl-il Jtlc 

. aj^l jJI (Ji»-I-} J>jJ9jJI daJLLa oLb (jyic <LuL)j-4^=l!I -i^jJI iiciia^a ^j^— i ) La-d (J-lLuLj *^ ^ •**" ^ M 
4 ''j 2 *- 1 , 1 JaJ^aJI 4_La^= iOujJ r-Lj>o J^-* I d ''•*■ " J-i-u^J <Lu J_p^=u2 I p^-i-»-*in 2Jl>-j (Jj* )""itl X-L&J (JM->- 
^_ p^~* sellll 3Jl>-j J-alLtj (_3jjj/j 'ui* uuJI *JlJ A-J a-g (j-t ' """'"It tiUjj <i_l!j^>JJ 2jIjj>- <L»-jjJ L*_u tilljij. 

St i—S^la (Jl t i*ii ^1 -»-l" A * ^ya A1±jujS,\ ajLifulflj i_l!j_>Jkl 2jl^>- 4_»-j.i ^j-ul i n~>- (_ylc (j S^JI 2jLful 9e_LSe-LaJ 

. * ^ *■*» a ' a I 
.(_ 7 lc LLa-tia. = (jJL>JI (j-«j 4r *-^yJ = i * '^ Ji "^-L-uj-a A '^ " (J'J^ 3 ' = 'J'J-* - "^O^ U^' ~~ 
.j-uiS i-ta-tia. = (jJLfcJI (j-«j <4- <J^' = ^l'^ 1 ^ Jl li ^- l - u J- a * '^.'"' J '^i = »j'j->- ^>-J-^ (jr^ 1 ' ~~ 

(J_it, cull! *JJ Juu La f.[u£.\ ~ i 
2-iuj (_yic. p^~~ '*-"' II » Jl>-j (J-a-tj i (J-ti )""itl 4-J a-£ Juu j_i2ul_La i_l!j^>JJ <Lcj_<_a] jl j 2j ■ ul /yic (Jjj^usJJ 
LpojJiJ ^j **-" <U-a^3 (J-'HJ (Ji* <""m A-J a-£ Juu Sj i '^ a *>laJ j^^ij/LjiVI (jJL>JI jJJ isLiisI J>jJ9jJI jj^a- £y*j 
A1±jujX\ ij\-uux\ (_yic. ^j <L>J| (j-aj JljJljso ^_ p *— i "»■" 1 1 2 Jl>-j J-aqjua ^_ ;r ujLuj2l ^j <L>JI 4_uj^3 Jl J LaJ ^yTc^. 

. (Jl t i"i2M y-Lld a ^2)-° (J J* '""ill * J-i 2jLiful_a Lil^jsJkl 2jI^j>. ''-^■jj ^j-ul i n-v. ^j^a 

Run Mode jIjjjJI j^j - o 

. Open Loop ^LvjilU SjiljJI 

. Closed Loop mui s^JIjJI 

. Open Loop Mode Sa-jiAJtl SjjIjJI .^ 

JJ J rTi m ljJjjj, alial!! iIL>JI ojufc 2_ i ♦ • rpm j« J-f^=»t t-dj^>41 oLaJ JiJl£.j JjJuful!! AjIJlJ Juc 

(J n j" i_3jjjj LLM 4_uj_p^=J^(l p^~~ LgeUll 2Jl>-j <L>-j"i ii \, I 2jjI jJI ^-lisj ^_ J ■ ^>-j" rt \, I 2jjl jJI (Jji i"il p-t^J 

(jjj\ 1 n^>. ^j^a LajLSJI CjLajJuLil (_yic I J-aTLt-a JaJLj^J I 4nni '- ' ' "~*±2 0* "" ' ■■ i —^j*' ^j-ul 1 n^>. ^j^a LajLaJI 2jL!u^(l 

Manifold Absolute Pressure t_^t^J! ^_a^a Ji.1 j cki^JI (j^Laa. <>a tiUJL^=j ^Jj^il SjIjj- ^-jj 

: LJLHI Cj^UJI ^j^I JjLSj J^ i*jliJll Sj^l jJI j-cbj ^1 aJUJI I jla ^ ^LkHI ^,2^ (MAP) 



^Ai 







j^^~~ 'j" 4 ( I II < jjj/LlS j^^S ^jjjLjU>JI ^j ^— > 1 ' (_^jJI (j-Uti.1 Jl>- J I CcLl^J A.}L*JI CjljLiJI Sjlj_». A^»-jJ ^jV 

XjJLdufullI i^jjJI Jl dJj^>J,l «jlj->- ^>-J-i J'^-" LaJti£. 
(2 ^a \Y fl) ^Ijj^ tiJj^>J,l (JjJLifuJ OJ2j ^j-a ■ i a i ) Lajtlc 

Closed Loop 4.1U.U SjjIjJI .Y 

Ij-iil ) *'_^(J' 2juj (J^oIjla ^j^il i ua» a I JlJt" i ill plb ( 4jl».IjJI 4_iJl*jJI ) 4-aliLll p*~ LSeHJl 2j^'-S ^-i-^J 4r- 

J^. J^iTLtj p^-— — "N iJLjfc (j-uL-ulj *'^JI (jJ| Jj^>J' 4jin't 4- Ijl»- 4_JLc «lsjij p^~- — "^ ^j^-— ij 4JLa .( 
j^l>j, I > i f (j- 1 *»■ i ..^— »vi j^i^— »j" 4 1 ( ii < (j uLuli i -i . ..^— » 4 K i nj^-LLt-i i>t.-L>. < |j_ii ^j-ul i n^>- jj^a 4 1 1 u>JLI SjLiifl 

.ajUJI <-<r«j^ * £- 

.^L**. 21 «_p3 f LSI (jiajjj«j f Lic.J - 1 

(jJL>JI (j-«j (JJ <LaLiisJ (jJL>JI (j-«j a^Ljj (JLc p*^-* •*■"'" «Jl>-j (J-«-*J < '-^Jl-l Li!j^>Jkl jij^~~ ' ' LoJlI£. 
LaJtlc ioLuiJI tJ-\ i ii*«. i u-^' (j J 9 i-^-Jij <-^>^ >l i' ^j'j-* - **jJ L*- 1 ^ LltkjjJlJ OujJI tfjub (J-S3j < j^^u/Lu/VI 

.Li!j^>Jkl 2jI^j>- 4j>^jJ ^j^/1 i n~>- £ya A1±jujS,\ 2j\-uux\ (_yic (j <L>JI (j-aj (_)->^*J Lr^ - P ^~~* ~- »Jl>-j J-aaJU 
LaJtlc Cj-jj/Lj/ 2\ ^j^>JI I ^jlg U"-^ 3 (jr^ 4ji t l5JI ^j^- (j-^><-I' (j-aj S_Sljj (_yic p^~~ LSellll «Jl>-j (J-a-*3 

jj^jj .Jjj^kJI JJ (J^j^^LII x-l&3 (]_>-a (J-SHiJ i_$l 7t3La JjjL>JI (jl (J j j ' '" "< 3^)Lifol JjjL>JI x-^^ ^j-ul i n^>- (Jjj/j_i 

4_lLi£. ^ i ii-r"! lLUJj <Li!j^>Jkl ajlj^*- 4j»-j J j-<-«3 lLUJl^=j (JjLJkJI 7cl2 4jjlj jljJLa ajuj_i ^j^-^-tl 4_u3^= 
x_iisj ^j-ul i oa. (_yic. ^ji>JI 4 jo^— ' 4_ SjujJI JljJl^cjJ p^-i-»-"tl 3Jl>-j J-aaJU ui!j^>Jkl »-iJ)J-J JlIc 2jLl2JI 



)M> 







JjjL>JI aIjz-us TtlflJ LaJtlc j-jj/Lj/^I (jJL>JI (_yic A^LiisI ^jJL>«Jl (j-«j 2-iljj (JLc. p^~~ LSeUll «Jl>-j (J-4-*3 

Acceleration Enrichment cjLuTJI *Llc.J - ^ 

ajuj (Jl (_^Ji%_» Ijakj 2L^t3 Tela ) JjjL>JI aLc-i<3 (j) CjJuso pjl i n"tu I JLLa^a i_l!j^>J,l ,jj^~~ ' ' LoJlI£. 
2jJkjI I *".^— " ^JJ ^JjJ l£»N tULuaJI IL. 5 JiLjjJI ojufc .i-.c-Te-L.JI *-«-3ta Ji-b (J.»II ,U.l ,U\\ '£_ H».LLj 
^ys ajLil J J 2j i •■"' ECM 4_u_^p^=J^( I p*^—-»".tl «Jl»-J aJL>JI olXJb '£— . 1. .Tr . nil f-a-3=j0 jjIjJl>. (jyic -ijJ9jJI 
l_£aj>J! i La_» .>■ il ^j^il i n~>- {jja >- cSe i u 1 1 a-aje^i (_Ji-lj JaJI uaJ I jl jJLa (j^._J TtHaJI 4-ij'j jl JuLa ^j^. JjjLJkjI ^_j-u I i oa. 
ajlAJ ^*<j^^-t I J>jJ9_aJI <Lui^3 «jLjj ( _ ;r JLl S^*ij^~^-.NI p^_-»",tl SJlo*j J-<Wli3 (MAP) c-.-re-L.oJ I ^-«-5ta <Ji>-l-> 
^^yjt-uiaJl ^j <L>JI x_a I IxJb gjjl LaJ Ijl *l_Lc.J CjJljso ^? i J-<-^ ■Ai^J 4-JL>- <4- '-^J-^*'-^ jj^— J (jl LtS^ij Sj ; i ^ a 
*lj|j pUlU frjl i aJ (_yic (JJ i ^*- "- 1 1 J) ' 4j>-j"i ii a (JjLJkJI ?-l"iia 2— 4jjIa-JI 4^1^ i .it (J-lus^Ij-J' JaLaJ ^)J^~" '" Lajtlc 



Deceleration. Lean out Mode ^^Lo J J JJll j^j - ) ♦ 
.(CO) (HC) (^^.jjJl-iJI LajUJI cjIjUJI ^ JJLZlU i d!j>jj-t2£ jjlj lUIj. i_J Lalj L) ^siLll]l SJU. 4- 

i La » i ia II 2— CjJl>- i^jJI ,j--^*^ (_y^- ^-aTLtJ EC^M 4_uj_p^=J^(l p^~" LSeUll «Jl>-j ^j^*-^ cVO LLa-uJaJ ^a 
frULtil ^j^>JI aLc-i^s (_JJ 4 1 1 .ij-ll 4 ua lI1| (j-«j JlJJl^bjJ LiUjj jJjLJkJI X-^^ j(MAP) >- .-a- 1 oJI x_c-3e^J (J^'j 
4_ (JjJ-^J (Jj>^ <j^ p^y LiUjj LiIaj>Jj Lirvjjjj ,j2j J^aSjJI 4_lc^= ^ 1,V: ^ <JjL»3 2 Jl-l>- Jj^J LLala. 4 j . n'< (jyic 

.^j^>JI CjLaLc-to jjl aJLj/jJ^I <L«JajjJI (Jjis 

(j^aSLilJI ilU- 1|_ j>j2_JI *l*k j-«i3j - ) ^ 

« LaS J-iyltJ . aJjLCta 4_i_Laj 2^J-iJ LiUjj Jj^jJI 4_ vl .^.".^Ij . ^^^'' >jLc (jyic J ' -^ **■ * 1 J jL>JI (j-a^Ltlll 4_JL>. 
(jiLa ^LJkJI ) ^LiJI Ajjlj jljti^j t_<^ej-u ^-«-5=ja ,Ji>.lj LLaJLuaJI 4_a-ia (jyic jL>JI (j-a^LuJI aJL>- 4_ Jj^aJI 







Programmable Read only pj>JI 2j_^=lj> Ji»b AJjJtJLl ^j-^il ^^ ->-^ cr^ 1 tiUJ^=j (J^L^aJL 

. ciJj^Jll Sjlj^. a^-jj, jIj^sj . (Memory (PROM 

aJL>JI ojufc I|_j (j-a^Lu Jl JjII *-^j ' /^-— jj"; jjL>J -}L>JI <j^*l r.tl aJL»- iL. jijI^JI « tala *-i^j 

.J>jJ9jJI *_La3 puJ lLUJljj (jJL>JI CjLaLa-^ (Jl 2jjL»-iiJI sjLfu^l *_Li3 (_y^- 'LujJ^-'^ 3 "' f^'~' "*■"'" «Jl>-j (J-a-<3 
jLu-ul ajLil LiJLuk o^ 3 ^ ^ LaJu£. J? .4-alLa JUuiVI ajjl J jj^"' LaJu£. 4JL»- IL. -SjSftJI *-IaJ9 puJ <-lU ji^= 
« LaJ3 kcj-uu -il->j3 i 4 ua-aie La dJj^sJkl 2jlj_»- <^>-J-S C^jL^= La-L^=J ( Ll!j^>iil CjLiI JJlC ) (JLt-ii^fl fjj-a (j-a 

.<_<J9Lti!l CjjJu*. x_U J>jj9jJI 
— iiJj_>Jkl <U1j_uj JljJl^cjJ — (Jl * i"i2 I i—kLa ^j-a Sj " LiaJl ajLfu^f I (_yi£. -i^9jJI X-ii3 ^_yic ps^a-ailiJI 2Jl>-j J-<vLtJj 
£yi sjLiful ((J-iiiJI X-^J VO (j-a (J^t Amelia) JjjL>JI *-t-^J (J-"' i n~>- ^j_a sjLfulj (i_l!j^>J, I <Ulj_uj ^jjA i n~>- ) 

Clear Flood Mode JulJJI jjSjJ! <>a (j^Jidll j_^j - ^ Y 

<UL>JI <>Ju4> jj^a ^j^lVitl pILiJ £ La <_ < 1 1 aj (^jj^ i"m ) JljIjJI JijJSjJI X-^J 4r- l -^>^ >, -'' , ' .jj^"""* ' LaJii£. 

oJla iL.j t(_LaL^=aJLj tcjLs JjJL>JI jj^-— j liUJljj ajL^-LLI -ij^j-JI <L^jI.s ^^yic JaJL aj (ji Jpl intl (jr Li <—<aj 

Y * : ^ . ul^- 4 i i nt (JjLtJ 4 ( i n m (j-^>^l CjLaLa-i^ (JI 4_«iajj (_L^u_p liCM 4_ujj_p^=aJ ^1 p^~~ LSelLll S Jl>-j s.Lu 2I 

«Jl»-J iIL>JI ijjub iL. /A" (j-o JJ9l LsoLa ^LJ*^' aI a <<*> AljLa aJUkJI Jijub (jy i£. p^-i-»-"tl 2Jl^J (jr^-Ai 

.tiJ_^>J,l 2jIjj>- <^>-j-S (_yic- a J-aTLt.a SjLi^l oJJt <-< 1 1 n^>- '**" al a L<aJl JI 2jLil (_Luu^3 A_uj_p^=J2l p^~" lscUjI 

Battery Voltage Correction Mode ajjLWI cJ^si j^t^aj j-^j - ^ V 

A-Li-ulaJI 4-1 La- " i nzl <JLc ^pl^ ;_g jJ I j-l<TlU AjjLLajJI oJ_a^ >J ^JJ *" Lr^- (J-a-t-i AjjLLuJI dJ_a^ ?e_LSe^aJ 

4 La i ul aj 4 iia ill I (J^ala (JjJuu liCM 4_uj_p^=J^(l p^-i-»-"tl 2Jl»-j (_LajLJ i ^j^*-^' CjLaLa-i-is j J^aSjJI <lic_JaJt, 

ajLjj (^yJLc 7c-f*= ""*"' <Jj^»-« J-aJtJ lT 1 -*-!' JlJ>JI (j£. AjjLLajJI cJ^fl ,_LaJ LaJtlc /<uj dlljj .PROM) ) f»J>J-II 

SjLil ECM Lujp^aJ^I p^^— ~ti sj^j J^aimj pJ lil . Modes pLbjVl ^a^ 4- «^j \Zxaj ii'^iyW 

J_aSj ) 9e-aia CjjJl>- j«_U tilljj J aL^aJI ) sj-ujljua Ji^^JI « La^ (jr^- SjL>.aj| (J-a-tJ (Jl t i"i^il pjj^a (j-« jLLuuI 

.(Jl t i"iVI fjj^a (j-a jLLuuI 2jLil 4_uj_p^=J^(l p^~" LSellll «Jl>-j J-utL-uJ (jr^* - ^-5L>JI iJjub (JLc (_JLuj ( ^yi£. 

:<_) tillj (_paj_jju (jr^- p^~"**""'M a Jl>-j (J-a-*3 (j"*-*-U JL»Jl (j^- ' ■ : -^-> La AjjLLajJI oJ_a^ ,jj^~" » ' LaJtl£. 

. (ji>JI CjLaLaJ-i5 (_JI 4jLujJLI SjLiVI (j-aj 2jLjj 

.(RPM) rnUA\ ^j^JI "oLjj 

_ ^ AV _ 






Itt 



( jjjjj ) tyS^t! »LlaJ 







i i-dj_^-aJLJ ' lalLa-l, I iuae L<aJl *'_<kJ' — JjJSjJI i kagla. (_ylc (Jj La^ell /j !L>JI ajua p ^— i ->" ] I «Jl>-j (. i 1 n-* i 
Jl ajLi^l 4-i3 (Jjj/jj i^JJ' OJ9jJI (j-a (Jr^ ^- t *" ^ <-£jLJLA OJ^""* ' JiJS £ CjLaL«j^aJI Jl (j.IL>Jl ajLiiJ J-i-u^jj 

( /- LiiLa<Ji /j aj<Ji »Juo ) 7-Lie_JI aL«-i^3 tcILs 3juo ^jLa i 4 ~- - ;~- i-aJl *'_^iJ' — JaSftJl 4 1 1 u \ ^j-a Jl^=QJ /-^jJ 
«Jl>-j fl-*J ' "J (jr^ ;J *"*" ajLji] *-«-><-> LiUjJ < p^-.-»",tl «Jl>-j L^jJJl>- (_jJ-!I ajJj *--a ( _£jL_ujj (j) £_cj>o 

. -ijjSjjl (J-5j*- SjuO J J (j ii-».n (»JlC (j-^j p^TfcUll 

(i La a£ Cj^LjJjJ.1 (_pa-»J ) Jjj2jJ! — ^J*^ 4 j i»*t ajLflJ «_j5t-uaj ~ ^ 

aj^ljJI (J-«-»J IJlA (^ <l i ii J )<Uj_la-Lj| JijJSjJI — *'^J' 4 j i in jj^a <—<J^3 iS^ 5 l^^ -ijJ^»- 4r Aj^J"^ ~~ *'_ a V^' 

UA- J^=_i .(iiiUI 




Gasoline 



Engine 



Fuel I 
Metering 



5 Cala 'y' " """""» Exhaust g 
Lambda sensor 



gas 



- 



Electronic Control Unit 



el Jui (j^iL^oJ 4jl3.|jJ| ijjuiuJI ajjI-J \ £A- J^=-ii 



^AA 







V J>jJ9jJI — *'^t^' 4 j < n'< ajLat -»■_■-»' -^" (jLa ( JljJl^>JI tiJj^sJkl J <\f (jLa-«ii]j i La ui * 1 1 <Ujie-<-u *-LaJ (jr ^=J 

i_*Jj^>Jkl (J-ti i"i" «.JlJ s-Lul • 
. (JjJLiiuJI «.JlJ Juu «.l_t£.l s.Lui • 
. SjJjJI «.l_t£.l «.Ljj| • 
..ij-SjJI ■» '-"■ a CjjJl>- Jtl£. (j 11 -*- i£j?" i ii a (j-a (JJ9I Jj^xlII (JjL-u 2jIjj>- ,jj^~" '"' LaJi-t£. 
Jl^j>. (jl-^= 'J] ' I S i i •■ a JjLjta Jl^>- *_a £* -» , „^-.jVl ^,1 , „^. j y M 4_Lujj_tl Jl$j>JI CjljLful «Jl>-jJI (JjLoj 
— ? I j j U 4jj_La_L!l 4 j i nitl jj-a (jy^.l J>jJ9jJI — *-W^ 4 j i n'< (j| p^~- *-" ajL»-_aJI (jLa Jl^j>JI ^j^a (jyicl ajLi^fl 
«.I^-JI 4 j i n't (jl_i jt^jjiJ L#JLa <J^> ajLi^f I J^->- O^ 3 '-*] ' <-^>Lj (Jjm-a-> jj * -*■ t I j>jJ9jJ| 4_uj^= <_P-^ii JiftSaJI 
.O-iLi (Jjulxjj Oj * -*■ t I j>jJ2jJ| 4_ui^= ^d>*i ' *U la-Ill -ij^SjJI — *'%^' 4 ' ' " ' c)^- ** ^* lia J>jJ9jJI — 
AjjJaiJI JjJSjJI — *'%-^' 4 j i n'< (j£- 4_d_L»_ii3 JjJ9jJI — *W-J' 4 j < n'< (jl_i p^~- *-" LgJLa (JJ9| ajLfu^l Jl^s- (jL^= I Jj 
* 2jjI jJI 7tl2 (Jjl£. s-Lul ?e_LSe LaHJI I Jl4> (JjuL>J I ^"'-J . jlj ajJL I -ijJ9jJI 4_La^= ^LMi ' 

(Back- up Mode) &jljkll j-^j - \ 1 

(J-a-tJ 4->iJ^ Mitl oJlAj ( 4JLl3j 4_>iJj_iIu ) V^3,lp3,C (J-ti )"il (JLc. (J-a-*3 p^~ - SelLlI 2Jl>-J *_iisjJI ljufc £_ 
■ k> *a JjjL>JI X-l&J SjLilj pjj-1' (j-a JLLij/J SjLil aJlJt" i u a udj^sJkl Sj'^J (jr^ 1 p^~~'*-" 1 ^' 3Jl>-jJ y-1 a ' "tl (_yic 
Sj^L^ j~lC p^~~ LSeUll «Jl>-j C)J^~~ ' ' LaJL-t£. ''-^^ a aJlJcTlcuJ x-tisjJI Ijuti C^LflaHll Cjul i n^-j Jij^jJI jljJLa ^.iJil'J 
limp ^"-i-ij ) 4_u^p^=J^I p^-— s&HJI «Jl»-j AjLJr'nn" iJLp-lj La \l U»t Lut-ula dJj^sJkl ajl^Jj Jjt m.1 (jy JLc 

£_!L«i,1 4- J-^ ^JLufc jL4= Ii! r-yu^l Ajijj t_ij^l ^Ij SjLj^aJI »jLiS ^^ j^L^ij j^kj ) (home mode 

■Qjtmtl 
ilajLla ^5j Scan Tool j^^-At| ^j^ Aljir'nuL dllij ^LLaiJI Ijuk JL>.j^/ ji~^u jl>.jj 

. ALDL (j^StnJI (j-o^la 4- A.B 4Ja2J j>U KX ,\ Lbjl jJLa 
t^^fl CjJl>- I jl (Jj^>-I <>j-a Jj^jJI pL>-jl Sj^l-i (>1 LaJb A-uj^l^aJ^I p^~~ t^elJl 2Jl>-j (_Laj«J 

( Fuel Back-up Circuit ) 

.V^ (> JSt ECM oJ_^ oL^= lij • 
.VA cy> JST Jjt rV.tl cJj^ pL^= lil • 



^AH 







.J^3 V j| PROM)) fJ> JI OjJi* li] • 

J : : ~.~ 3 r ^--,ti ,-.i ,u.; ^ a tj ECM cJLiia Ijl • 
oY ^Jsj <JL>JI pJ9j ^j^«-»-Atl jl j-». !9 jjk.* i_3jjj aJL>JI ojub IL. (F8C) £-»-^j '-^ pk > "'**j.;^' J-q-y i_dj^>J,l 
i (IPS) JjjLJkJI x-l&J (J-ojjoj (Jl t i"i2l (^JlJu (rJj(^) X-L&J » N j £ a a C^ALrAC^ (j| /-'i «j oJlAj C^OQC 

RPM) oUUI jj^j « (CTC) Sjlj^J! ^.jj 



n 






Ut 




t jj>b > *>M! fU^ 






S4_UJ_p^=J 2 I p^~~ LSellll «Jl>-J 4jq frt j^a^l : ^ j_^u 

SajL^-^JI a Hail a'.j^— tl j^alltJI p >>l j^—M ; Y^ 

SROM 2j^=ljJI ^L^iw j^=il tT^ 

7*L«J>. 21 cl_o! ^jJL^J! 4_Ui^= _L)_L>i_) ^_ I. I I ||L>JI I fellg JUillJU l_3^j_u ^jjl CjL-uI ) rl-stl ^ La t V^j-u 

S.j£-*.tl 4x^3 _L)_L>0 A_ CjL-uI i ri-stl d <i^aa 4 jq ifrl j ^-iM : \ ' f_ya 



\\s 







£>&UI ^jVl 3 Jb-jl I ^£ 4*U ^Lufli 

SjjJS^ll (jft^xt iaj^Jti,! (JjJtaJI (jy jfc La : ^(j^ 
:<j-° J^— > ' > i.»*i I jLa : Y^jjj 

(l_£jjjjl) * Vl rl"l t, I (jJL>JI - UJ J <l"l ) nU ^jii-sll - I 

Sp^-.-»"tl AjjjjJaJ L*-U <l3j)j_fctl jjjj-LJI (_y&>- Jjj-* 3 Lt - * ' ^O"" 

.(l5J^»-10 jhL) ^—i 1 1 L ^£. (jJJ-^l <><*>■ Lj'j-* JJl£. : i(jj< 

SJv — JCtrOniC ^jJL>JI aj-L^jso I j La ^j ^ajj (j-J-I' ' i ^^~*J "'" diLg- j -a-re^i ty-A La : O^jj/ 

?K- Jetronic ij^<\ 4- aA*^ jIjuoVL 4-^ljji u^apii *lj_^l ^ u :\^ 
: K - Jetronic ij^<\ 4- oftl *!>>.Vl ^ j^= cJullij j^=i! : v^ 

. JiaJSaJ! «-a-^ja - < s 

.(^iljCuVI JaJLtlaJl p la-La ~ J 

4^j>ui oLLJl ajLi^= jjK- Jetronic sj-^s 4- ^p^l *l>^ v:^j" iU ^ p^jik ^=3 -^0* 

(-jIJlLizI ila_» iJaJI p la-La ~ <_) J>jJ9jJI *_«^a ~ I 

.K - JetrOniC pLta^ 4- ,-La.d^JI piala Ug-La (j^=uj (j 1 ^ 1 uLuui-UjJI (j'O^I L"^ ^ : ^L>" 

5 K — Jetronic sj-^-vj 4- ?!^l ^1^— o^L^a pij < ^^^— > : \ '^ 
? K- Jetronic ej+ay" <UL>. 4- -^j^^' ^^-i^— ?j>« ^^-s jj-^II £* - 23 pjj < *.;*— ■ : ^ Y^ 

*? JV — JetrOniC aj.i<jVi 4- AjJSjjIII 't^» uaJI CjLaLa-i-a ^LLilaj ^^ La : ) Vjjui 
SJv — JetrOniC aj.jcJT'" 4- ita^ilJJl Lajlj^J icj^iJ^a y.;^-— j" *lj-»-l /-A La : ^ i L ya 

sK — Jetronic sj-^-vj 4- jjLJI c^- J^*-"^ *^> <»U^! LLJaj ^^a La : ^ 0^ 

*?K — Jetronic ij-^>3 4- jjLJ' l^- Jj*-^^l *^> pLa^-a J-*^ * ^^' 1 — : ^ ^o« 

*3 Jetronic -K ij^<\ 4. ^L^JI ^ J^^utl *L3l .Uj-^,11 *l_Lil j^^l * ?n^-, : ) v^ 

SK - Jetronic sj-t^s ^_ 4-L2»VI ^Ij^JI f La^ i^j ^ U : ^ a^ 







sK - Jetronic sj^yi 4. *i^i aU^= j^ * l^3 : \ ^ 
SJs. — Jetronic «j_l^>j 4. (J-ljc-ClII «.i_ui (JLSjj^i <ll>.jJ, ^>- liJjJL-u j^*-" ^j^— > i * < ^^-- '• v '^^u 

.K - Jetronic Altai] l*jLd Lkki^ ^ji : r ^ 
S^iajAJl cj^U- 4- .jj^jJI j-laS »j_L4J >ajiil K — Jetronic Aiiaj ^ i_aj-*3 liU : y y^ 

SK - Jetronic aU*: cjIj_l^ > ^=j 1 | : yy^ 

SK - Jetronic aLL^ L$i« jj^'j ^l ..m^iji oLc^^a ^ u : yi^ 

SJetronic -L aU*: 4_ joioJLj j| jbaVL L^UJI ..m^iH *Ij^4 ^ U : Yo^ 

(_ylc CjuLuJI 4 il"^-» «_a _L — JetrOniC ^j^ j*- ■ £_ J>jJS_oJI ■ La » » a /«ia-La I , ^^~~'j" 7*-^^ ' a ' "J ( <u - u j' • YA^jj/ 

S^jS-^-tl iLflj^j ' '^~~^"" Lo-aj v-L — JetrOniC ALLaJ 2— ^yks-S\ CjLaLaj^ AjLlIsj f^jJt La : YV^jj/ 
S«.1_a*J I 4_ui^= (JjjLlS /<uj ' '"tf—^ 7-j-iI/lj -L — JetrOniC ALLaj 2— *'_a*J' 4_uj^= ^j-uniio AjLlLsj j^=jl : YA^jj/ 

L - Jetronic aLL^ 4. LpVl *l>».Vl LiuUaj >^=j! : yi^ 

.^—Liis^fl *'_a*J' aLh^s - < ! 

.JjjL>JI aLi^s y-Viha - -r 

SL- Jetronic aLL^^-^^^l^jijL^ i±& 3L:r & U :?♦<_>* 

.\-i — JetrOniC a Ua.ll (^^LJJ ■ La La se a (<u-ujl tT ^ ^j-u 

.L- Jetronic ALL a :cjlj_L < j-a > ^=j 1 l tYY^ 

Jetronic -LE aLL^ - I 

Jetronic -LH aLL^ - e_s 

Jetronic -L3 aLL^ - ^ 

Jetronic -Lu aLL^ - j 

v ijLsolj CjLJ_a^=Jj OJJt Tciisjj LLaJaJeja (<u-uj! (<U .(^Vl <- i i uLsell 4_ujjLjjVI Cju_a^=a-U j^=jl tYl^jj/ 

.CjLJLuJIj Ci La jJLt.U 



nr 







ALLaJ (jr^- C) "'*•'' CjLaL«-i^5j (j^^l' '- ' < "L>Jlj CjL-uI i ht 1 1 (JjLiTlU ^-uQJl Tc-iis^o-l Li.LaJ.La.>! ' 1 o i nj («-i-ujl t i v^jji 

<?L - Jetronic 

ttiLu^jj^a a I la * I <Ll!LjJI CjV.L>JI ^j^a J^— i 4r (Ji* '"'"'" i— SjjJo i La u a (<uj I a ^^-» 7"j-^u' • VA^jj/ 

.JjLJI <_,!£. JjicVitl *JlJ- ^ 

.«.JljJI Julj La <lL>.j_« - Y 

■ tJ-LJr ) n"itl~ V 

■ i-iLuj^jj^a a I La * 1 1 Li'j-a j^=jl tT^^jj/ 
Sj U^ /tl (_£.}L>.| (jJL>- a LLaJu > !-■»£< IjLa : £ *(j-u 

.(__$ JutJLl a LLa-ij AJjLLa J>jJ9jJI jj^>- ALLaj Llj_a <— <3j~ £ ^ 

. J5J95JI (J-2j*- a Ua-ij 4" i ntl 4ju-uLujZ\ «.ljj>-2l r-j-ili/lj i_ <3j~ £Y 

SdaLaiJI .SJulLU J>jj9jJI £>Ji»» J -ij-^-l' Aj^J"^ ij-^*" LJV 3j^' J-* ^°~ ^ 

5 Jt- N Jl AlLaJb p^— — "II J-ti <5u ^^^ J ' aji^JI jA La~ £0 

SJaLalll JJulIII ^j^--ll a I LaJJ JijJSjJI jl 1 n a (Jl t" , »l (j_a ( 3 JL-J 1 jJt, La - £*\ 

5 j 0" i nU Ji^jJI {_yaz>- - 1 La * ' *'_a<JI Jj^J^ (J*" ' "~*" U~* '"'" , ■ d ^^^^~~' J i— SJyJI j-d> La - £V 

SoJ9|Jtl J>jJ9jJI (j-Sa. aI LaJJ *l_a<JI Jj^^ (jjjLuia. Jj* ifuj 4_uLl^= j <_3 Jl-J i jjb La - £A 



Mi 






Ut 



t jj>b > J >-Ml fU^ 






Fuel filter 

Throttle valve 

Fuel line 

Tank 

Sensor 

Spark 

Manifold 



Engine 



Rod 
Emission 



jjSjJI ^Aj^ 



JjjL>JI aLi_^ 



JijJSjJI LLaJ. 



<Jl>^ 



O^ 



e Jl>" 



ujJI *_«^a 



Vent pipe ^^ui Sj^U 



^ 



1JJ6XJ 



Spring ^g j] ^ 



' i ' <^°* 



S>* 



Fuel System ^yi u^ 



Carburetor 



Mixture 



Pump 



Injector 



Combustion 



Canister 



t^jiiil 



4 -»• i ^ a 



C^ 



cSL*-^ 1 



Filler cap s^.-.t i , iua 



jojstiill <Llc 



Rubber seal u^\l^ i 



Camshaft ^UL 



^=j 



'>«* 



J>*£. 



Drain hole 
Diaphragm 



l_fl-l v_u2J 'Lx.l3 



aj) LaJ 



g.1 Mlf 



>*e 
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Distributor 
Shaft 



^ jjaIIjjWI Jj^xJI 



Breaker Cam (4_sL^=) « LaJill oLjl*. 



Vacuum hose. j^^^-'M .U».^tl uj^jjI 



Vacuum ,U;,M 1 , '"■j^j 'M *iaia 
Advance 



Mechanism 



Steel Shell 



Side Electrode 



Central Electrode 



Insulator 



' JL tail i^ya /Q I r|-fc- 



U- ' Jqj3 



CrP 



^j^aj^C-JaS 



J)UI 



Battery 

Ignition Switch 

Ignition Coil 

Distributor 

Condenser or 

Capacitor 

Contact Breaker 

Spark Plugs 

Primary Circuit 



(Jl t i*iiVI i aJ a 

(JU(_£o 2 1 Cjl t Ql"l 



Idle stop solenoid J*^ Mil lJi%j ^-LlLj 
Fast idle cam J^^MJI Icj-uj ajjc*. 



Plunger 
Electronic distributor 

Electronic control module 



Diagnostic indicator light JlUr VI 



Cam 



O" 



1UA 



C^i> 


^=il o** 


p^~ '**" 


2 Jl>-j 




2 i ijj^"^-. tl 


JUatVl ^ 


utie-iij (jrJ-Jja 



4_!u 



Bimetallic spring jjLti! £j-ij-« <_>^j^ 



Idle J^-V 

Rich mixture ^^ 'kj^ 

Lean mixture j-lZz .U^l-w 

Acceleration £jL^ 



Deceleration 



Downdraft lUIL* jLu 

Sidedraft <jrH^* J^P 
Up draft j^La jLp 



m 






Ut 
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Pressure sensor 



Thermostatic spring 



L yl\. 



<Jj\j*~ O^^ 



Exhaust manifold ^jUJI cjljLi j-*^a 

Needle valve seat i£>/^' ^ U-uaJI so^.13 

Nozzle pump ise^m Sj^alJ 



Discharge check ball 



(_d-i i !-■» »ii « 



^d^ 



Two -barrel 
carburetor 



Four- 
barrelcarburetor 



Venturi 
Pressure 
Vacuum 



3* 



3* 



Piston 



J» 



JaJLLa 
AJseJLrw 



(J ". 1 ^-" 1 



O-" 1 



1^3 



Oxygen sensor 


jUtui^aVI ^j-ul 1 n~>- 


Bowl 


aIjj«ji iaj-c. 


Temperature sensor 


Sjlj^sJI qm\ i oa. 


Float 


fl^ 


Electromechanical 
carburetor 


^IlLa 


Needle valve 


l£j-?' (*U^o 


Adjustment screw 


Ja 1 1 a 1 1 jl <i i a a 


Main venturi 


/_CUJJ ) 



Decoupling 
restriction bore 



Restriction 

Push up valve 

Differential 
pressure valve 

Control edge 



o 



L j <L*ILa 



.L=Ju 



c3^ 



*-3jJI aLj-us 



LiaJLjLa auj^j 



^aL^eill isL». 



Single-point fuel 
injection 

Multipoint fuel J 
injection 

Fuel accumulator 

Combustion 
chamber 

Pressure limiter 






HV 






Ut 
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Rotor plate 



Cold start valve 



Lambda sensor 



jljjJI Cr aj2l\ 



uM- Jt^ 






2 tyjL.L.aS** 



Thermo-time 

switch &^&&** 

Leaf spring ^jj <_>^Li 

Metered fuel <> 5 -" L2J - 1 ^ o ^-it i 



quantity 

Ignition 
distributor 

Battery 

Pressure 
regulator 

Valve holder 

Solenoid 
winding 

Deflection angle 

Pulse shaper 

Injection pulses 






' "'^" 



Roller-cell 


2 i'i iAt s 2 il-^. 


Check valve 


(^yJL^-J 2( aLa-us 


Connection to 


*I^jJLi JL^I 


atmosphere 


^^>JI 


In rest position 


J-<lil ^Ul J-iisj 


Air tunnel 


*l^jjl (j-flj 


Sensor plate 


M-Ht 1 rl^w ,u£3\_3 


Barrel with 


JjJ ^ '"' *^0 /) U L~3 a 


metering slits 


jjjjLlSJI 


Part load 


(jK^J**- 


Full load 


J-«L^=J-*^ 


Compensation flap 


itaLdtl u-s}ll 


Damping volume 


(J-il tia ^ /«-^j>- 


Bypass 


^U* j-4.4 


Sensor flap 


(_)^LSJI ^J-ul ) rl~>- 


Frequency divider 


JJlOjl -^ r 1 1 /I fl 



MA 
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t jJJJJ ) iaJaJl ftliaj uLSy j uLSjJM 




r .jjijji 

.. L ya\j^ojl\ (j-a ^UkJI -SjJSaJI 

"\ ...ijJSaJI . *l_ft(JI '^J-^ 4Jjial!l 4juutl 

^ ^ .(Jl^la-Vl oLltalxa (Jlj^>-^M IjLj-a 

^Y >jSaJlj - l j r tl '^a-tlj. 
^ Y ..(jrdjjL>JI CjL^j^ta 4- 3!>^' ^w 1 

^Y .udj^gJH sIjI (jr Li iiIjaU J-ti uu 4-JU.e. cjI^-uLs 

\ ..((_$ J^i-X I ^LtaJ) ^JiUJI JaJSaJI ;»LiaJ 

^0 DjSaJI AliaJ CilJa^a * 

Y* .4_ul_)j^^=JI 4 V 1 >■ 1 1 

Y- ..^JJUI 

Y* .^JutXI 4nj,]s>j 

Y£ ^JLti,! Jar J^-'j^ j CjLuj/Lj/I 

Y0 .^JlUI i^IaJl 

Y* ..4_i^Lii5^l 2j^>-2l (J-iaAJ 

YY ^'.' j^' 1 ^jJLUJ S^L-Vl oLi^dl 

YY ...UjUtl ^ ^a^^UI a U^ 

YY ..J*». MJ! ic>^ ^ (<^=l^UI 

Y£ ..2jl^_>JI 4-a-j.S ^j-ul i n~>- 

Y0 JaJi i a 1 1 ^j-ul i n~>- 







TO 



TO .Ll!j_>iil A£.J-UJ i^y\ I tt~*- 

T*\ . 4jt>- 1 J_al] CjLb^JJ 

TV A-4.il *j j^~*jj ' ' II 9 • d ^^~*^ ^~*^^ AJ^J^' o-'*-**" '** "J * a t /—jiliJ I (J LaAl 

TV -Pj^>" 6-^>- j q-IaJ? e JijLs 

TA CjIjL i nil CjL^=j^>J, J>jJ9jJI jj-aa- A -i fc'iV 4 iil"-&XI d)l ^^* t^alll 

T'V . C y^=LjjL^=L : J,l J13S13JI <jJL>- aUoJ 

T'V ) _ / ^— ^''t^— ^"j^"^— tVI jjJSjJI j*^ aliaj 

T'V .^yj^'^-ityi -}jJ9jJI <j-<i». *UaJ 

T^ .(Jl t i"i] j -i_aJ9j (j-^**- <*-=ta Jua 4-»Iaj| 

X\ . J>jJ9jJI ("_)J*l>- dcjj2aj 
£ \ lLLljJijIi-l*. - i_*J A-t^aaJL^aL-tXI .i^S^JI <jJi»- A »laj| 

£Y .dJLuj^LO. ~ < f t plt^-t a : ,„l,„Vl Ja.lj-11 

££ .<LuL_)j^^=i]| JljjSjJI 2^- ,'^a 

£i Fuel Accumulator tki^Jl jjm* 

£V ^.JijJSjJI 7c_<ij_a 

£A (^Ijoj^I .U:,^tl pfc»;« 

i"\ .Fuel - injection valves ^^\ ^2^ ^U^, 

£^ jjSjJI SjIjI 

^ .fl^JI ^jUj-i-u jjj/LlS < _j-u I ) n~>- 

OY ^"ajtl 4Lu^3 f-jj" 

00 1 allkl.1 .Ui.^tl iLw^) 

0A -(jt-Jr i .i"i T 1 p la-La 

0^ (J* he 1 ■ "»tl p t^;t J n »tl 4 *;^j la 

"I * ..(J^oL^aJI (JjwJI 7"I-Sj ji D^ 6 ' ""'II P '" 

"U ..Uil^ll Jj^i.Vi 

1Y L^Lj ^^J I Sj^IjJI 







1A .^J^VI ,U;.MI ( okL» 

VY ,_^ 'J J^~*JJ '- r JaJLJaJI p la-La 

V£ ..JjjL>JI aL^-i^ ?-rnio 

VV ..jtjUl^ Jjt.V.tl j>Uua 

AT ..LJUJI oLcj-tJiJI 4- .ijSjJI g-tal 

AV ..^lill J^^Jl ^ Ail^l 

M „ol>JI 

M ..A_ul_)j_4^=JI JjJSjJI £ie »>»« 

^Y J>jJ9jJI »1 A i^sa 

\T .i^9^Jl JaJt-La < IaJ a 

'VO .LujP^aJ^/l p^— "tl 3Jl^»j 

^0 .ilJajJI icj_cJI 4 p^—-»~,tl iLo^s 
^0 ^j ^— j 1 1 (jJL>JI 4 aj la ' 1 iliLajJI icj-coJI 4- P^ -1 *""'^ fL*- 1 -^ 

*"\ .JjjL>JI p ) rl~>- 

aA *'^J' 'j'j-*" ^-j-j-^ u-" ' "^- 







^ JjjL>JI /<u-iO" (J-Sj*. ALlaj 

^ • \ CFI ^j^sjJ.! JjJa^JI ,ji>. 

\ ♦ Y . ^j^j jjlj ( >2^ 

^ ^ * .4jljiu,i"tl 4Jjiall| 

nv j,jLji j,;,y,ti f u^ 

\ Y * .( cjL>-Lic_Lll j^jJL^JI cjLaL«j-i5 

^ YY 2A\ :ji ^\\ £[±J\ Sj ib 

^ Y£ ) _ / w^"^-»t V I p^-.-»",tl 2 a j U / a 

^ yo L-JETRONIC liLjjPe- Jl 4^j>i^=J)/! ^yi ^ iui^l 

uv LH- Jetronic-di^j^^f _ jf jji^l jj^^^lii: 

^ yy ..Port Fuel Injection (PFI) ( >^>J! f 0^ 

^ yy .. Fuel system ^ji\ ^U^ 
\xy .Electronic Control System ^^-^-.t^l r <^~-.ti r li^ 

^YY PFI ^jS^-tl allaj ol .■■! ma 

^ yy .Motronic clLloj^ jljia j^yi <>£*. r lii: 

^YY ...JLuiVI Aii^J V L^ 

^Y£ ^a^tl ^^-i^— obi u> 

^YV ..^^L^l dluj^jll J^ 

\ YV ..^-^-.tyi JLuiV I <L^.j3 21j±> 







^ Y^ ijJp.iTu.a aUjiJ £_ ^j^p^aJ^/l p^-i-»-*itl 2 Jl»-j 

UY ..yljJI J^AJ! ^lc ill^l 



^ £Y p ^— » -►" 1 1 2 Jl>-j ^ji-Jj- 



ur 



^=u 



I £V ...Sj^=l JJI ^1 

1 o • INPUT j^jJI 

^CV .JUji^l Cl^jJ JjJuu jaLtaJ 

I I * -3^ (J-"l ' ""*• 

1 AT ..*I^-JI 2j|jJ>- 4^-J.i ^jjjYju±>- 

\ *\A JjjL>JI X-L&J 7-l"iia 

1 A A . JjjL>JI ?-**£>$ (J-"' I n~>- 

I V i . Jlj_j_uJ I (Jj Luj 2 j '.j-*- o-" ' ' "^ 

1 VY foLJI 2_ t ^. r ...^j Vl ^Uo^ 

WV .a^jUJI oljLi^l 



«^=l5bj]I 2jl3-^U aJLlLJuIII f-Lisj^l 
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